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Hoke  of  Reheard  Vital 
to  Utility  Proyrress 

PROFITS  in  the  usual  sense  are  not  a  part  of  jnihlic 
utility  coiupeusatiou  for  service  rendered.  Within 
the  power  industry  it  is  generally  appreciated  that  the 
monetary  reward  of  service  furnished  hoils  down  to  a 
return  on  the  investment  sufficient  to  attract  new 
cai)ital  into  the  field.  In  the  transfer  of  proiierties 
from  one  ownership  to  another  profits  may  accrue  as 
in  the  sale  of  any  other  going  Imsiness,  hut  the  earnings 
of  utilities  are  pretty  sharply  restricted  to  a  rather 
moderate  return  on  the  rate  base.  The  stability  of 
such  enterprises  helps  to  maVee  the  investor  satisfied 
with  a  lower  return  than  he  would  often  accept  in  other 
fields.  If  profits  are  denied  to  the  industry  in  the  usual 
commercial  sense,  it  must  none  the  less  offer  rewards  to 
enterprising  management  if  it  is  not  too  stagnate,  d  his 
is  a  ])oint  which  many  peo])le  unfamiliar  with  the 
intimate  problems  of  the  power  business  either  fail  to 
graNp  or  refuse  to  see. 

In  an  ordinary  retail  business  the  surplus  of  income 
remaining  after  all  expenses  are  met  may  be  listed  as 
profits,  but  in  the  utility  field  such  a  sur])lus  is  a  “horse 
of  another  color.”  In  a  jirivate  business  there  are  no 
limitations  upon  the  dividend  ilisbursements  which  may 
be  authorized  except  the  judgment  of  the  management, 
but  in  the  iiovver  industry  the  interest  of  the  customer 
is  so  closely  tied  into  the  situation  that  the  idc-a  of 
“charging  all  the  traffic  will  bear”  has  become  intol¬ 
erable  to  modern  high-grade  management.  What,  then, 
are  the  rewards  so  essential  to  progress  in  the  su])]»Iy 
of  electricity  as  a  service  invested  with  quasi-public 
responsibilities  ? 

d'he  rewards  are  both  tangible  and  intangible.  Samuel 
Ferguson  has  translated  them  at  Hartford  into  a  shar¬ 
ing  of  sur])lus  from  ojierations  with  the  customer,  the 
enqiloyee  and  the  stockholder.  The  Western  Massa¬ 
chusetts  Conqianies  has  shared  the  benefits  of  operation 
under  a  holding  organization  with  the  public  as  well  as 
with  its  security  holders,  and  the  same  thing  has  been 
done  in  innumerable  other  cases.  Material  reward 
exjiressed  in  moderate  advances  in  dividends  coupled 
with  the  improvement  of  service,  good  treatment  of 
enqiloyees  and  lower  prices  for  electricity  should  arouse 
nothing  but  approval  on  the  part  of  those  who  believe  in 
that  encouragement  of  initiative  which  has  been  the 


cornerstone  of  development  in  American  industrial 
civilization. 

Unfortunately  carping  critics  are  all  too  plentiful 
who  seem  to  believe  that  all  the  savings  of  efficient  and 
alert  management  and  high-class  engineering  should  be 
turned  over  to  the  public.  It  will  be  a  sorry  day  for 
the  power  industry  if  this  viewpoint  ever  becomes 
general.  The  intangible  rewards  of  engaging  in  a 
service  as  interesting  as  electrical  supply  are  sufficient 
to  keep  a  good  many  men  in  the  industry  who  might 
amass  far  more  money  in  other  fields,  but  utility  men 
and  women  should  make  it  clear  to  laymen  that  a  fair 
division  of  surplus  resulting  from  first-class  manage¬ 
ment  means  nothing  more  than  justice  to  all  the  parties 
and  interests  involved  in  the  iiroduction  and  distribution 
of  electricity. 

❖ 

H I  on  yr  Co  m  es  C  a  m  bridge 

Less  than  two  weeks  after  the  city  of  Gloucester. 

Mass.,  administered  a  solar-plexus  blow  to  a  pro¬ 
posed  municipal  ownership  plan,  the  neighboring  city 
of  Cambridge  delivered  a  couy  dc  (/race  to  a  similar 
program  sponsored  by  a  small  group  of  politicians  who 
finally  appear  to  have  reail  popular  handwriting  on 
the  wall  to  the  effect  that  the  public  in  the  Hay  .State 
is  not  in  the  least  enthusiastic  over  the  tax  increases 
which  municipal  ownership  bills  fair  to  establish  under 
present  conditions.  It  is  nothing  unusual  now  for 
two  places  in  the  s.ame  state  to  turn  the  cold  shoulder 
to  municipal  ownership  at  approximately  the  same 
time,  consiilering  the  annual  mortality  of  such  enter¬ 
prises,  but  these  Hay  State  decisions  are  significant  on 
account  of  the  anti-utility  agitation  which  has  been 
drummed  up  by  various  public  officials  and  their  polit¬ 
ical  supporters  during  the  past  two  years. 

It  is  a  reasonable  assumption  that  the  people  of 
Massachu.setts  are  on  the  whole  well  satisfied  with  the 
cost  and  quality  of  electric  service  rendered  them  by 
private  companies  under  state  regulation  and  that  the 
noisy  kicking  against  the  pricks  by  agitators  which  has 
furnished  so  many  newspaper  headlines  during  the  past 
months  carries  with  it  very  little  {xipular  backing.  It 
would  be  absurd  to  maintain  that  the  power  industry 
in  this  or  any  other  state  stands  in  need  of  no  im¬ 
provements  in  jiolicy  or  practice — cases  can  be  citeil 
where  l>etter  management  would  lienefit  both  the  com- 


panies  and  their  customers — but  by  and  large  the  cost 
of  electric  service  lailks  too  small  in  the  living  budget 
of  domestic  and  business  customers  to  interest  either 
class  in  wielding  the  club  of  municipal  ownershif)  over 
the  heads  of  the  company  managers.  For  tlie  ])resent 
the  political  tribesmen  will  have  to  beat  Sf)me  other 
kind  of  a  tomtom  to  attract  the  attention  of  the  rank 
and  file  of  the  voters. 

❖ 

More  Data  on  Diesel  Engines  Needed 
to  Reach  Economic  Conclusions 

( )XSIDER.M»IJ^  debate  has  occurred  regarding 
the  economy  of  Diesel  engines  for  jiowcr  pro- 
»kiction.  Such  debate  might  leave  the  impression  that 
these  prime  movers  have  been  singled  out  for  attack. 
Possibly  they  have  been  so  dealt  with  hy  some  indi- 
vi<luals  and  companies.  But  hroa<l-minded  electric 
utility  company  men  are  contesting  the  economy  of 
Diesel  engines,  not  because  they  are  Diesels,  hut  be¬ 
cause  in.accurate  accounting  for  total  operating  expense 
is  prevalent,  leading  many  times  to  erroneous  con- 
clu^ions. 

l*'irst  cost,  rixe<l  charges  (particularly  obsolescence) 
and  expenses  for  maintenance  and  rei)air  are  the  chief 
factors  attacked.  While  dcj)rcciation  may  he  within 
the  range  often  fpioted,  obsolescence  is  (|uite  a  different 
figure,  because  it  de])ends  u))on  the  rate  of  development 
of  new  e<iuipment  and  comjKtitive  service  and  not  upon 
the  rate  of  jdiysical  depreciation. 

( )ne  objection  that  some  engineers  have  to  the  in¬ 
stallation  costs  quoted  for  isolated  ])lants  is  that  inade¬ 
quate  jwovision  is  marie  for  rendering  cmitinuous 
Service  through  the  medium  of  reserve  eejuijanent  and 
rej)air  facilities. 

The  average  user  insists  on  15  j)er  cent  fixed  charges 
— 97  per  cent  of  the  users,  according  to  a  survey, 
maintaining  that  the  investment  must  be  anK)rtized  out 
of  savings  in  four  years  and  44  per  cent  say  it  must 
be  amortized  in  two  years. 

l^epairs  and  maintenance  average  11.2  mills  per 
kilowatt-hour,  hut  it  is  interesting  to  observe  that  main¬ 
tenance  expenses  are  usually  low  where  an  adequate 
amount  is  s]>ent  for  attendance. 

0])erating  jicrformance  varies  widely.  de])ending  on 
loud  f.'ictor  and  o])erating  conditions.  Average  values 
mean  nothing.  Fuel-oil  consumi)tion  ranges  from  0.616 
pound  to  0.888  ])ound  per  kilowatt-hour,  lubricating 
oil  from  0.00019  gallon  to  0.008  gallon  ])er  kilowatt- 
hour.  and  cooling-water  expense  de])ends  on  location. 

If  a  jwtential  customer  for  purchased  energy  is 
definitely  set  on  producing  his  own  power,  refusing  to 
accept  the  existing  evidence  of  ecfmomic  <lisadvantage, 
it  would  aid  greatly  in  assembling  more  authentic  <lata 
if  the  utility  men  handling  the  case  would  solicit  his 
co-operation  in  keeping  accurate  over-all  costs  of 
operation. 


Stability  and  ^^Synchronized 
at  the  I  A)  ad'* 

IDLE  many  papers  are  being  written  and  many 
discussions  are  taking  jilace  about  the  best  meth¬ 
ods  of  tying  and  synchronizing  large  generat«jrs  to 
reduce  the  short-circuit  current  and  to  maintain  stahilitv 
of  the  system.  The  United  Electric  Light  &  Power  Com¬ 
pany  in  Xew  York  has  taken  the  hull  by  the  horns  ami 
established  a  system  which  is  synchronized  at  the  load. 
It  has  been  in  ojK-ration  now  for  about  ten  month--.  ,-\t 
the  last  meeting  of  the  “Power  Group”  of  the  Xew 
^’ork  .Section  of  the  .X.I.ICE.  very  remarkable  results 
from  the  operation  of  this  system  were  re])orted — 
more  remarkable  because  of  the  very  short  time  which 
the  system  has  been  in  operation. 

.'\ctual  failures  which  happened  very  recently  seem 
to  prove  conclusively  that  the  voltage  drops  at  all  jxtints 
of  the  system  during  a  short  circuit  are  considerably 
less  when  the  system  is  operating  “synchronized  at  the 
load”  than  with  the  older  bus  system.  This  holds  good 
for  substations  close  to  Hell  Gate  and  Sherman  Creek 
as  well  as  for  some  remote  substations  in  Queens  and 
Westchester.  “Synchrf)nized  at  the  load”  is  a  success, 
and  the  I'nited  Electric  is  to  he  congratulated  up(jn 
having  had  the  courage  to  undertake  such  a  radical 
change  on  such  an  important  system. 

❖ 

Poor  Store  Lighting  Brings 
Its  Ou'n  Penalty 

Adequate  and  i)roper  illumination  has  as  much  to 
commend  it  now  as  when  the  art  first  started. 
In  fact,  it  has  gained  importance  with  the  years  and. 
because  of  changed  conditions,  is  more  necessary  today 
than  it  was  a  decarle  or  two  ago.  More  people  work 
by  and  rely  upon  artificial  light  now  than  formerly, 
and  for  reasons  of  safety  as  well  as  for  maximum 
production,  good  illumination  is  generally  recognized 
as  essential. 

But  does  the  merchant  who  neglects  to  show  his 
wares  under  proper  light  realize  the  extent  of  his  folly 
and  what  it  costs  him?  Apparently  not.  for  if  he  did, 
store  interiors  would  be  as  well  lighted  as  store  win¬ 
dows.  Department-store  surveys  show  that  from  20 
to  25  per  cent  of  the  goods  purchased  on  credit  and 
6  per  cent  of  the  goods  purchased  for  cash  are  returned 
Moreover,  and  here’s  the  rub,  analysis  indicates  that 
the  high  percentage  of  returned  goods  is  «lue  many 
times  to  inadequate  lighting.  What  a  commentary  on 
the  business  acumen  of  men  primarily  merchants,  and 
what  a  challenge  to  the  lighting  experts  of  public  utility 
companies  and  to  manufacturers  of  lighting  equipment! 
From  the  electrical  end  a  change  from  poor  to  proper 
illumination  may  not  mean  much,  but  from  the  mer¬ 
chant’s  viewpoint  it  means  a  lot.  Service  which  falls 
so  far  short  of  the  ideal  should  be  rectified  as  quickly 
as  possible. 


1260 


Elect ricaJ  U’orUl  —  1  '0IO4,  Xo.26 


Distribution,  H orizontal 
and  I'ertical 

''HR  alternating]; -current  network  is  now  firmly  in¬ 
trenched  as  a  type  of  distribution  which  fulfills  the 
requireinents  of  a  wide  range  of  load  densities.  Some 
fifty  proi)erties,  from  New  York  with  its  100,000  kw. 

r  square  mile  to  cities  of  only  40,000  population  with 
c-orresiionding  load  densities  of  only  1,000  kw.  per 
sfjuare  mile,  have  proved  the  merits  of  the  practice.  But 
it  has  taken  the  new  spurt  in  skyscraper  construction  to 
rail  attention  to  the  economic  possibilities  of  subjecting 
rhetric  distribution  to  the  same  upending  process  as 
that  to  which  we  have  resorted  in  converting  horizontal 
subway  tubes  to  vertical  elevator  wells.  In  one  of  the 
giants  now  racing  for  height  supremacy  in  New  York 
the  three-phrase,  13-kv.  feeders  direct  from  station  buses 
will  rise  rlirectly  to  transformer  vaults  located  at  appro¬ 
priate  levels  in  the  structure.  The  secondary  will  be 
iKtworked  with  all  the  burn-free,  .self -restoring  propen¬ 
sities  of  its  horizontal  jirogenitor. 

In  all  sincerity  we  ask,  why  should  not  the  vertically 
Mratified  town  housed  in  the  structure  of  Leviathan 
h(ight  he  served  from  the  same  tyi)e  of  distribution 
system  as  would  be  employed  for  the  same  load  in  a  few 
correspondingly  compact  blocks?  There  can  be  no 
(juestion  of  the  imi)roved  reliability  and  economic  sav¬ 
ing  in  tons  of  copper  and  thousands  of  dollars.  Nor 
should  there  he  any  deterrents  in  the  direction  of  safety. 
It  is  known  just  how  much  commotion  occurs  when  a 
network  fault  burns  clear  and  means  are  at  hand  for 
disposing  of  whatever  heat  and  fumes  emanate  from 
lihe  process. 

❖ 

Fostering  Co-opcration  Between 
Architects  and  Fn^ineers 

WO  jirecedents  have  recently  hc‘en  established  by 
the  New  York  .Section  of  the  Illuminating  Rngi- 
neering  Society  which  shouhl  have  very  valuable  re¬ 
sults.  'I  he  last  meeting  under  the  aus])ices  (T  the  com¬ 
mittee  on  home  lighting  was  held  in  the  home  of  Conde 
Nast,  publisher  of  House  and  Carden,  thus  establish¬ 
ing  a  relationship  between  the  Illuminating  Engineering 
Society  and  the  press  which  is  jirimarily  interested  in 
lieautifying  the  home.  Such  an  exchange  of  ideas 
should  prove  to  be  of  great  benefit  to  h(jth.  The  second 
precedent,  which  is  much  more  significant  and  bids 
fair  to  he  of  great  benefit  both  to  architecture  and  to 
the  art  of  illumination,  was  to  have  the  most  important 
jiapers  delivered  by  two  prominent  architects  rather 
than  illuminating  engineers. 

Closer  co-ojicration  between  the  architect  and  the 
illuminating  engineer  has  been  advocated  by  the  Klec- 
ikiCAL  W'oKLi)  on  many  occasions,  but  its  advent  has 
been  .slow,  d  he  architect  very  often  tackles  the  illu¬ 
mination  ]>rohlem  and  even  the  electric  circuit  ]jroblem 
without  the  advice  of  the  illuminating  or  electrical  engi¬ 


neer.  In  turn  the  illuminating  engineer  and.  all  too 
often,  the  contractor  or  fixture  manufacturer  have  han¬ 
dled  the  artistic  side  of  lighting  without  consulting  the 
architect.  The  results  in  very  many  cases  have  been 
architectural  atrocities,  artistic  monstrosities  and  engi¬ 
neering  absurdities. 

If  the  relationship  established  by  the  Illuminating 
Engineering  Society  is  continued,  and  if  the  architects 
continue  to  be  as  frank  and  as  rational  in  their  criti¬ 
cism  as  they  were  at  the  last  meeting,  a  new  and  beau¬ 
tiful  art  of  illumination  may  be  expected  to  take  shape 
and  persist. 

<> 

Perspective  Vital 
in  F.n^ineerinz 

ARAMOL'NT  among  the  qualifications  of  the  suc¬ 
cessful  engineer  is  the  ability  to  establish  a  sharp 
persix-ctive  in  analyzing  problems  for  present  solution. 
Mental  foctising  power,  according  to  a  recent  address 
of  Alex  Dow  before  the  Harvard  Engineering  .Society 
on  “Engineering  and  Business,”  is  peculiarly  an 
attribute  of  leader.ship  in  this  profession.  Translated 
into  ordinary  terms,  this  means  that  the  ideal  engineer, 
as  President  Davis  of  Stevens  Institute  has  said,  should 
be  able  to  analyze  a  problem  into  its  fundamentals, 
respect  facts,  reach  conclusions  based  on  facts  and 
possess  an  instinct  for  choosing  the  pro])er  combina¬ 
tion  of  money,  facts  and  men.  W’ithout  desj)ising  the 
unorthodox  “hunch,”  it  is  most  essential  to  work  on 
the  basis  of  reasoning,  and  before  this  can  be  d<me 
a  clarified  definition  of  every  problem  that  arises  must 
be  achieved. 

“All  intelligent  people  have  reverse  gears  and  are 
willing  to  change  decisions  upon  reasonable  proof  of 
error.”  This  graphic  expression  of  the  dean  of  the 
electrical  industry  in  Detroit  is  a  good  text  in  itself 
for  a  day’s  thinking.  It  is  significant,  however,  that 
.sharjj- focus  analysis  of  engineering  situations  reduces 
the  likelihood  of  error  by  an  amazing  ixrccntage. 
Engineering  success  involves  a  belief  in  accuracy  tem¬ 
pered  with  an  understanding  of  what  can  be  done. 
Ninety  jxr  cent  accuracy  with  the  desired  speed  is 
much  l)etter  in  economic  affairs  than  one  hundred  per 
cent  accuracy  coupled  with  prolonged  delay.  A  sense 
of  persjx'ctive  is  invaluable. 

Thus  one  constantly  returns  to  the  importance  of 
correct  focus  in  dealing  with  engineering  problems. 
Here  lies  the  basic  difference  between  a  jmrely  fx)litical 
and  an  engineering  administration.  Engineering  has 
its  roots  in  ascertainable  facts;  it  is  an  honorable  pro¬ 
fession,  and  while  its  practitioners  are  human,  “fuzzy” 
thinking  is  to  them  intolerable  and  the  jiursuit  of  truth 
the  only  right  objective.  The  qualifications  of  success 
set  forth  by  Alex  Dow  at  Harvard  University  are  of 
course  no  monopoly  of  engineering,  but  they  are  dis¬ 
tinctive  and  essential  to  its  practice  as  one  of  the 
learned  professions. 
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Long  Pipe  Lines 
Suited  to 
Electric  IV elding 
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expansion 
joints  are  an  important 
feature  of  the  277-mile  nat¬ 
ural  j^as  pipe  line  from  Kock 
Springs,  Wyo.,  to  Salt  I.ake 
City,  Utah.  Portable  3()((- 
amp.  ^as-eti^ine-clriveii  weld¬ 
ers  were  used. 


Another  lon^jj  line,  624 
miles,  involving  46,728  joints, 
showed  but  three  small  pifi- 
h(»les  when  subjected  to  ri^id 
inspection  and  tests  by  line 
owners  and  welditi^  con¬ 
tractors. 
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Audible  Sit/nal  in  Generator  Ground  Protection  M ininnzes  iaiilt  Damage 

Fiy  I-  -Differential  prdteetion  with  oil  switeh  in  Renerator  Rroiintled  neutral. 

FiR.  2 — (IroumluiR  hank  and  ilifferential  relays  [irotect  Renerator. 

FIr.  — Crounil  detector  Rive>  audible  siRiial  and  permit."  load  to  he  transferred  to  another  machine. 
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Minimizing  Fault  Damage 


By  Ivi.oYi)  F.  Hunt  Within  Generators 

I Inii'iit  of  hiufiiiccriiif/  f)csi(/n, 

.Southern  California  tidison  Coin(>any. 

Los  Angeles,  Calif. 


Ivvo  types  of  differential  protection  are  com¬ 
pared  with  a  scheme  which  does  not  automatically 
drop  machine  but  gives  audible  signal  of  trouble 


SIXCF  a  very  high  percentage  of  electrical  failures  relays.  However,  the  fault  will  not  he  isolated  for  the 

in  generators  are  phase-to-ground  faults  rather  than  reason  just  mentioned,  d'he  usual  differential  ])rotection 

l)hase-t<j-pha.se  faults,  it  is  important  that  adecpiate  a])plied  to  generators  will  clear  the  machine  from  the 
protection  he  jirovided  against  ground  faults.  Differential  line  in  case  of  ])hase-to-phase  or  phase-to-ground  faults, 
protection  of  generators  may  clear  the  machine  from  the  hut  since  prohahly  W  per  cent  of  generator  faults  are 
line  in  case  of  a  grouiKl  fault,  hut  if  the  generator  neu-  jiha.se-to-gnnnid  faults,  and  since  merely  clearing  the  ina- 

tral  remains  e.xternally  grounded  there  is  a  ])OSsihilily  chine  from  the  line  hy  differential  protection  will  not 

of  flamage  to  the  machine  after  it  has  been  tripped  off  neces.sarily  protect  against  internal  damage,  three  meth- 
the  line  and  even  after  the  field  has  been  disconnected  ods  of  limiting  current  flow  into  groim<l  faults  are 
also.  This  is  due  to  the  fact  that  residual  magnetism  ])roposed: 
in  the  field  may  maintain  sufficient  voltage  to  produce- 

an  arc  and  perhaps  serious  damage  to  the  machine,  d'hat  Diu  onncclnuj  Xciilnil  (iroiind. — 'I'his  scheme  makes 

is  to  say,  when  there  is  a  ground  in  a  generator  merely  use  of  disconnecting  the  ground  from  the  generator  neu- 

clearing  it  from  the  line  without  opening  the  e.xternal  tral  hy  means  of  an  oil  switch  with  or  without  limiting 
ground  connection  does  not  neces.sarily  protect  the  ma-  resistor  or  reactor,  as  shown  in  Fig.  1.  In  the  case  of 
chine  against  internal  damage.  ground  trouble  with  the  neutral  .solidly  grounded,  tlie 

When  generators  are  star  wound,  the  neutrals  usually  damage  to  the  machine  may  he  greater  after  it  has  hem 

are  solidly  grounded,  although  sometimes  they  are  disconnected  hy  differential  relays  than  during  the  tinje 

grounded  through  reactors.  In  either  case  a  failure  to  reipiired  for  n  lay  operation.  'I'liis  is  due  to  the  fact 
ground  in  the  machine  will  cause  clearing  hy  differential  that  the  generator  field  takes  .several  seconds  to  die  out 
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and  in  some  ca^cs  rt-sidnal  Jiia.unctisni  is  snfticicnt  to 
<)o  liann.  Should  a  liinitinij  resistor  or  reactor  he  used 
the  effect  is  tiie  same,  hut  due  to  the  current-liniitin«^ 
feature  of  the  resistance  or  reactor  the  total  <lanias'e  is 
much  less,  d'his  shows  the  imjKjrtance  of  disconnecting 
the  j'enerator  neutral  from  {ground  hy  atitomatic  oil 
switch  controlled  hy  the  differential  jirotection. 

'I'he  size  of  an  oil  switch  used  to  open  a  solidly 
j.(roundecl  neutral  must  he  lar^e.  as  its  duty  when  op¬ 
erated  simultaneously  with  the  line  an<l  field  breakers 
may  he  very  hij.'h.  The  shfirt-circuit  cajiacity  of  this  oil 
'twitch  is  determined  hy  the  size  and  reactance  of  the 
generator,  transformer  and  other  ])arts  of  the  system. 
W'hen  usiiif.^  a  limitinj'  resistor  or  reactor  in  the  neutral 
the  oil  switch  is  reipiired  to  handle  only  the  limited  fault 
current,  thus  reduciu"  the  duty.  The  cost  of  either  of 
these  inst.allations  woukl  he  hij^h  and  the  oil  circuit 
breaker  mit,dit  have  to  he  so  located  as  to  endanjjer  the 
j.;enerator  should  failure  occur. 

(iroinuliiiff  Honk'  Method. — This  method  takes  advau- 
tai^e  of  the  ground  current  flowinj^  from  a  ^roimdinj^ 
hank.  It  may  he  seen  from  2  that  on  the  j^enerator 
side  of  the  transformers  the  neutral  of  the  j.;roundint( 
hank  is  the  only  ])oint  j.jrounded.  the  j,u-nerator  neutral 
heinjf  un}.jrouuded.  The  size  of  the  ^niuudin^f  hank  is 
determined  hy  the  setting  of  differential  relays.  The  ])ur- 
pose  of  the  groundin}.j  hank,  besides  establishing  a  neu¬ 
tral  to  ground  jiotential.  is  to  cause  sufficient  grotmd 
current  to  flow  in  a  ])hase-to-groun<I  fault  to  tri])  differen¬ 
tial  relays.  The  v.alue  of  ground  current  necessary  is 
not  as  large  as  may  he  susjiectefl. 

d'he  differential  jirotection  of  a  generator  may  he  ma<le 
very  sensitive  as  the  two  sets  of  current  transformers 
can  he  identical,  thus  eliminating  jiossihility  of  tripping 
on  external  short  circuits.  DifTereutial  iirotection  for 
transformers,  however,  is  normally  less  sensitive  as  the 
difference  in  high  and  low  side  current  transformers 
may  he  sufficient  to  cause  a  faulty  operation  on  an  ex¬ 
ternal  short  circuit,  therefore,  in  this  scheme  it  will 
Ik*  necessary  to  add  a  fourth  relay  in  the  transformer 
differential  as  shown  in  h'ig.  2.  d'his  relay  should  he 
of  the  low  current  range  ty])e.  With  a  through  short 
circuit,  even  though  the  current  transformers  on  the  low 
an<l  high  side  are  not  exactly  matched,  the  three  currents 
a<ld  u])  to  zero  at  the  neutral  iioint  of  the  three  relays, 
thus  no  current  will  flow  through  the  sensitive  relay. 

'Phe  jirohahility  of  ground  failure  in  the  machine  near 
the  neutral  eiul  of  the  winding  is  so  small  that  a  com¬ 
promise  on  the  size  of  grounding  hank  must  he  made. 
For  exainjile,  should  a  ground  fault  occur  at  the  mid- 
]K)int  of  one  jihase,  the  ground  current  then  would  he 
apy^roximately  one-half  that  flowing  with  ground  fault 
wcurring  at  the  terminals  of  the  machine.  Since  it  is 
possible  that  a  ground  may  occur  iu  the  winding  of  the 
generator,  at  a  voltage  so  low  as  to  cause  insufticient 
current  to  flow  for  triyiping  the  differential  relays  and 
yet  cause  enough  current  to  flow  to  damage  the  ground¬ 
ing  hank,  it  is  necessary  to  eijui])  the  grounding  hank 
with  a  neutral  oil  switch  oyierated  from  a  thermo  relay 
having  thermal  characteristics  similar  to  the  transformer. 

The  grounding  hank  used  in  this  scheme  should  he 
connected  solidly  to  the  station  transformer  bus  at  a 
jx>int  inside  the  transformer  differential.  When  con¬ 
nected  in  such  a  manner  should  a  failure  occur  in  the 
grounding  bank,  it  would  he  cleared  from  the  system  hy 
the  station  transformer  differential  yirotection.  How¬ 
ever,  when  generator  and  transformers  are  operated  as 


;i  unit  a  gntund  fault  current  flowing  in  the  generator 
w()uld  also  flow  in  the  neutral  relay  of  the  station  trans¬ 
former  flifferential  jirotection.  'Pherefore,  if  it  i-  felt 
tlesirahle  to  kee])  the  transformer  on  the  line  when  a 
fault  occurs  in  the  generator,  the  ground  relay  couM  ])^ 
set  a  little  longer  in  time  so  as  to  allow  the  generator 
to  clear.  'Phis  additional  time  is  not  harmful  a>  the 
current  su])i)lied  hy  the  grounding  hank  is  very  -mall 
comjiared  with  the  short-circuit  current  of  the  generator 
and  station  transformers.  In  the  case  of  two  generators 
feeding  one  transformer  hank,  this  adrlitional  time  given 
in  the  setting  of  the  ground  relay  is  highly  necessary. 

Should  this  method  he  emjiloyefl  when  distribution 
circuits  are  taken  off  the  generator  bus,  it  is  neces-ary 
to  connect  the  grounding  hank  on  the  bus.  The  feeders 
aPso  should  he  e(juip]ied  with  a  sensitive  ground  relay  so 
that  in  ca.se  a  grfmnd  fault  occurs  the  feeders  would 
automatically  he  disconnected. 

This  .scheme  has  the  advantage  of  limiting  the  ground 
fault  current  to  any  anifnint  desired  and  yet  will  quickly 
isolate  faulty  app.aratus. 

(trouiid  Detector  Method. — 'Phe  yiotential  ground  de¬ 
tector  as  develojied  and  jiatented  hy  the  author  several 
years  a.go  and  as  shown  in  Fig.  .S  is  based  ujwni  measur¬ 
ing  the  zero  se(|uence  voltage  with  a  voltmeter  calibrated 
to  read  in  jier  cent  ground.  In  addition  to  the  voltmeter 
there  is  ]»rovided  on  the  same  panel  a  relay  which  closes 
an  audible  signal  circuit  for  grounds  of  10  yier  cent  and 
above.  .\  jnish  button  shunts  out  an  external  voltmeter 
resistance  to  change  the  range  of  the  meter  from  0-101 
])er  cent  to  0-10  per  cent  to  give  a  more  accurate  indi¬ 
cation  on  low  values  of  ground. 

'Phe  ])otential  transformers  used  with  this  method  of 
protection  should  he  of  such  size  that  their  full  load 
current  will  not  allow  arcing  grounds.  'Phe  current  flow 
necessary  to  iirevent  the  jxissihility  of  arcing  grounds  is 
small  and  dejiends  upon  the  circuit  to  which  the  scheme 
is  aj)j)lied.  In  order  to  make  this  full  load  current  flow, 
a  resistor  of  ])ro])er  value  is  ])laced  in  the  o])en  of  the 
delta  of  the  transformer  grounding  hank.  If  three 
22-kw.,  1 1  .<KK)/ 1  lO-volt  transformers  he  used,  the  full 
load  current  of  the  110-volt  winding  would  he  22. .S  amp., 
and  it  would  he  necessary  to  use  a  resistor  cajiahle  of 
carrying  22. .S  amp.  at  200  volts  continuously. 

C)])eration  of  the  scheme  is  as  follows:  Should  a 
ground  occur  on  the  generator  bus  or  the  low  side  of 
the  transformers,  the  potential  ground  detector  gives  an 
audible  signal.  \\  hen  generator  and  transformers  are 
operated  as  a  unit  as  shown,  the  trouble  could  he  in  the 
generator,  transformers  or  bus.  Immediately  njion  get¬ 
ting  a  signal  of  .a  grounded  condition,  the  operator  shifts 
the  load  to  another  machine  and  drops  the  machine  ap- 
])arently  in  trouble  from  the  bus.  'Phe  ground  <letector 
then  indicates  whether  the  trouble  is  in  tlie  machine,  on 
the  bus  or  in  the  transformers.  'Phen  hy  dropjang  the 
transformer  hank  and  jiicking  uj)  the  bus  with  the  ma¬ 
chine  the  trouble  can  he  definitely  located. 

.•\ri)IHLK  SlCNAL  Pkr.mits  Lo.M)  'Pr.^xsfkr 

In  addition  to  the  nominal  cost  of  this  method  of 
jirotection  it  has  the  advantage  that  a  ground  fault  will 
not  cause  the  machine  to  he  trijqied  off  the  line  imme¬ 
diately  hut,  instead,  there  will  usually  he  sufficient  time 
to  transfer  the  load  to  another  machine,  thus  reducing 
the  possibility  of  system  disturbance.  On  many  systems 
the  drop])ing  of  hilly  loaded  machines  of  sizes  from 
50,0(X)  to  KXIjOOO  kva.  by  differential  jirotection  will 
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cau>c  a  system  disturbance  before  tlie  load  is  readjusted. 

In  the  application  of  the  three  metlKuls  of  ifround 
protection  above  described,  it  must  be  understood  that 
thev  do  not  in  any  way  displace  the  diflferential  protec¬ 
tion  usually  employed.  UitTerential  ])rotection  is  neces- 
snrv  in  the  first  two  schemes  to  clear  the  machine  from 
the  line  in  case  of  either  phase-to-jihase  or  ])hase-to- 
jrroimd  faults,  and  in  the  latter  or  i^round  detector 
metliod  to  t^ive  protection  a<jainst  ])hase-to-phase  faults. 


Cost  of  Faults 
on  Street- Lighting  Cable 


P.Y  T.  (i.  IllEROXY.MUS 


['iiih'r;/roimil  System  Untfim'cr 
Kansas  City  I’tneer  ir  Lii/lit  Com/'any,  Kansas  City,  Mo. 

THIC  i)reponderantly  fortuitous  character  of  fault 
occurrences  on  street-lighting  cable  laid  in  the 
ground  is  strikingly  brought  out  by  the  accompanying 
table  of  fault  c«»sts.  ( )ne  way  in  which  fortune,  good  or 
bad.  enters  into  the  consideration  is  shown  by  the  uttc-r 
lack  of  relationshi])  between  total  costs  of  repairs  and 
damages  collected.  .Aside  from  the  adventitious  nature 
of  the  item  of  damages  collected,  the  causes  of  the 
faults  themsi-lves  rest  largely  uiion  chance,  being  mostly 
outside  of  any  condition  of  the  cable  itself.  In  other 
words,  the  pick  wielded  by  a  husky  laborer  and  driven 
througb  a  cable  is  not  in  any  way  related  to  the  condition 
of  the  cable  dielectric  caused  by  elec- 
trcdiic  bombardment.  Street-lighting 
cable  faults  usually  rest  on  mechani¬ 
cal  causes  outside  the  cable;  certainlv 
mt  inberent  causes  can  be  deduce<l 
from  the  data  covering  the  experieiici- 
of  the  Kansas  City  Power  iK:  Light 
Company,  here  presented. 

'Phis  e.xperience  indicates  small  effi¬ 
cacy  for  jirotective  coverings  from 
simple  jute  over  rubber  to  double  steel 
tape  armor  over  lead  with  jute  be<l- 
ding  and  r»uter  layers,  'flu*  life  of 
these  indtective  coverings  is  generally 
dependent  upon  the  methods  employed 
during  installation  and  the  aggressive¬ 
ness  of  chemical  and  electrolysis  ac¬ 
tion  after  installation.  'I  he  chemical 
activity  of  soils  v'aries  greatly  with 
different  cities  and  to  a  considerable 
extent  in  different  locations  in  the 
same  city.  'I  he  soil  of  Kansas  City 
has  been  found  to  be  injnrions  to  jnt«' 
coverings  inijiregnated  with  vegetable 
compounds,  'fhe  cable  installed  lo- 
callv  is  a  .\o.  X.  one-conductor,  jiaper- 
insnlated.  lead-co\'ered  cable  with 
three  lavers  of  jute  over  the  lead.  .\o 
steel  tapes  :ire  Used,  'fhe  jute  affords 
mechanical  ])rotection  <lnring  handling 
and  inst.allation.  It  offers  ])rotection 
against  electrolytic  action  by  insulat¬ 
ing  the  sections  of  cable  from  each 
other  where  they  enter  the  lamp  base 
or  are  in  the  same  trench. 

Local  experience  h.as  been  that  all 
tn)nble  cm  this  cable  is  from  actual 
mechanical  damage  by  workmen  exca¬ 
vating  cir  driving  tools,  etc.,  into  the 
cable.  In  many  cases  a  deliberate  attempt  is  made  to  cut 
the  cable  in  two.  mistaking  it  for  a  tree  root.  V  ery  few  of 
the  cases  c)f  trouble  could  have  been  avoided  had  steel  tajH* 
been  useci  for  aclded  ])rotectic)n.  Since  the  three  layers  of 
jute  often  are  fc)und  rotted  away  after  a  short  while — eveti 
as  shcjrt  a  time  as  three  year.s — it  is  doubtful  if  the  .steel 
tape  could  have  lasted  much  longer.  Certainly  it  could 
not  offer  much  protection  after  chemical  action  had 
started.  It  has  been  found  lK*tter  tc)  try  tej  educate  the 


Exposed  Conduit  Advocated 
for  Control  Wires 


diiit  extensively.  Such  eamstruction  is  shown  for  two 
luitallations — Prunot  Island  generating  station  and  the 
Highland  substation  of  the  Diuiuesne  Light  Com])any. 

1  he  e.xposed  construction  avoids  the  difficulty  of  find¬ 
ing  s]>ace  for  a  mass  of  conduit  in  floors  and  makes 
the  control  wiring  more  readily  removable  after  it  has 
been  installed  a  long  time,  as  conduit  couijlings  and 
any  section  of  conduit  can  be  easily  removed.  I''urtber- 
niore.  it  is  easv  to  add  other  control  wires  at  anv  time. 


I.WSriLM)  <jf  burying  control-wire  conduit  in  the 
yronnd  of  outdoor  substations  or  in  the  concrete  floor 
Ilf  ”iiierating  stations  and  substations,  the  I'yllesby  I'm- 
gineeriiig  iV  Management  C'oriioration  uses  e.xposed  con- 
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.A  vrraKP 

CV/et 
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.Nat 
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Feet 

fViat 
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Total 
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Yrar 
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(ol- 

Net 

per 

Total 

<  IperatiriR 

('able  Ufpair^ 

('oat 

Failure 

Cable 

192? 

784.?55 

118 

$2,083  50 

$1,727  19 

$356  31 

$3  0196 

$0  00045 

1924 

784,204 

101 

2,667  93 

1,128  22 

1539  71 

15  2447 

0  00197 

1925 

812,889 

122 

3,403  83 

1,840  65 

1563  18 

12  8124 

0  00193 

1926 

854,456 

186 

5,416  94 

2,545  00 

2871  74 

15  4405 

0  00330 

1927 

910.484 

107 

3,293  55 

1,156  92 

2136  63 

19  9685 

0  00234 

1928 

975,348 

162 

5,223  72 

1,090  61 

4133  II 

25  5730 

0  00424 

wurkim-n  to  nro}.’,ni/f  caMf  \\ho!i  they  sec  it  and  caution 
them  of  its  ])resence  in  the  j^ronnd  than  attetn])t  to  jnit  on 
enoiij^h  armor  so  the  cable  cannot  he  damaged. 

d'he  analysis  of  the  cost  of  cable  failures  shf)\vs  that 
from  an  econ«)micaI  standpoint  we  cati  afford  to  s])cnfl 
(/Illy  a])i)roximately  2  cents  ])er  foot  jier  year  additional 
for  complete  protection  against  damage  of  all  kinds,  d'his 
is  based  on  capitalizing^  the  cost  of  damatres  at  15  per  cent 
per  year,  d'he  table  shows  the  actual  costs  of  failures. 
I'rom  it  may  he  noted  the  fact  that  the  number  of 
failures  is  not  increasinji^  jiroportionally  to  the  increasinjLj 
amount  of  installed  cable  even  thouji^h  the  jute  coverings 
are  deteriorating,^. 

Simple  Bushing 
for  Underground  Duct 

Till*'  open  end 
of  an  under¬ 
ground  fiber  duct 
MfvinjT  as  a  con¬ 
duit  for  lead-cov¬ 
ered  cable  was  ter¬ 
minated  with  a 
hushinf^  which  was 
easily  made  up  in 
the  field  on  an 
h'.astern  construc¬ 
tion  job,  the  de¬ 
tails  heinj^  shown  in 
the  accompanying 
drawin^,^  d'he  end 
of  the  fiber  duct 
was  trimmed  off 
flush  with  the  sloji- 
inji  surface  of  the 
concrete  enveloiie. 
file  inner  surface 
of  the  fiber  conduit 
and  the  outer  sur¬ 
face  of  the  i)lu}j; 
were  coated  with  a 
liberal  layer  of 
heat-resistant  com- 
jiound.  .\  tajiered 
hardwood  ])  1  u 
split  in  half,  was 
inserted  in  the  duct.  The  hole  for  the  cable  was  drilled 
in  the  field,  care  heinjj;  taken  not  to  force  the  ])luf^  into 
the  end  of  the, duct  hard  enouprh  to  sjilit  the  fiber,  .^fter 
this  the  cable  was  intlled  in  jilace,  connected  with  its 
terminal  and  clam]ied  in  the  hushinj.j  by  a  1-in.  x  i-in. 
co])per  strap,  bolted  at  the  end. 
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Improved  Maintenance 
of  Station  Grounds 

Ch'RTAlX  initial  inspections  and  tests  should  be  made 
of  grounds  and  j^round  connections  at  each  new  sta¬ 
tion  and  after  important  changes  in  any  existing  stations, 
d'hese  are  ( 1  )  measurements  of  resistance  of  ground 
electrodes  and  of  total  station  ground  resistance:  (2)  in- 
s])ection  of  grounding  systems  to  see  that  the  provisions 
of  the  code  are  met  with  in  all  resjiects. 

'fhe  report  of  these  insjiections  and  tests  should  he 
accom])anied  by  a  sketch,  such  as  the  one  accomiianving 
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Typical  Outdoor  Substation  Groundinij  Layout 
for  Analysis  of  Conditions 

this  article,  showing  the  arrangement  of  the  ground  elec¬ 
trodes,  buses  and  ground  connections  with  essential 
dimensions  to  enable  buried  parts  to  he  located  unless 
such  parts  are  marked  in  the  field. 

The  following  procedure  is  recommended  for  the  rou¬ 
tine  inspection  of  grounds  by  one  ojierating  de])artnient : 
(  1  )  Maintenance  men  are  reipiired  to  make  a  visual  in¬ 
spection  of  the  groundings  of  each  station  as  a  jiart  of 
the  regular  maintenance  schedule;  (2)  if  suitable  instru¬ 
ments  are  available  ground  resistances  should  he  mea¬ 
sured  at  least  once  every  year. 

W  here  grounds  are  treated  with  chemicals  to  lower  the 
resistance,  tests  and  ins|)ections  must  he  made  more 
fre(|uently  than  in  locations  where  better  soil  conditions 
are  met.  It  is  most  desirable  to  keep  well  below  the 
values  of  resistance  given  in  the  table  jiublished  in  a 
previous  installment  of  this  series  in  W'oKi.n 

for  September  7.  1929. 

It  is  also  desirable  that  these  values  do  not  take  into 
account  the  conductivity  obtained  from  a  multiple 
grounded  transmission  neutral  or  ground  wire,  as  these 
may  become  disconnected.  In  case  these  values  are  ex¬ 
ceeded  additional  electrodes  should  he  installed  immedi¬ 
ately.  W’here  it  is  not  iiossihle  to  lower  the  ground 
resistance,  the  most  etTective  means  iiossihle  should  he 
used  to  jirevent  the  e.xistence  of  dangerous  vdta.ge 
gradients. 
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Measuring  Motor-Starting 
Currents 

A  new  ammeter  developed  to  measure  cur¬ 
rents  of  short  duration.  Test  data  r)n  start¬ 
ing  and  locked  rotor  currents.  Applicable 
to  fractional-horsepower  mf)tors  and  larger 


By  B.  H.  Smith 

ll'eslUuihousc  Electric  v7‘  Mniiiifncliiriiiii  Coiiipauy 


AW  I^I.L-I) \.M  I’I'.I)  aninieter  in  series  with  an  elec¬ 
tric  motor,  either  alternatinij  current  or  direct 
.  current,  will  rejcdster  a  cf)nsiderahle  “kick”  when 
the  motor  is  starter!  and  thett  will  settle  dowti  to  a  juuch 
lower  inrlication  as  s<K)n  as  the  motor  is  u|)  to  s])eerl. 
If  the  motor  is  carrying  a  loarl  the  startin,i,f  citrrent  may 
I'.er'-ist  for  a  lar^e  fraction  of  a  secotirl  f)r  longer.  ])er- 
Iiap'^  long  enrtugh  for  ati  f»hserver  to  obtain  a  (|uite 
accurate  rearling  of  the*  ^tartitig  ettrrent.  Tf  the  motor 
starts  with  tu)  loarl  r»r  if  it  i''  a  small-sized  mr»tor  th<‘ 
duration  f»f  the  starting  current  will  prohahly  he  so  shf)rt 
that  the  meter  will  rearl  considerably  less  than  the  value 
which  will  he  shown  by  an  <»<ciIlogra])h.  If  the  motor 
is  held  st)  that  it  cannot  rotate  atui  vrdtage  a|)i)Iierl  a 
considerably  higher  rearling  will  he  obtained,  d'his  read¬ 
ing  is  orrlinarily  termed  the  “locked  rr)tor“  value  f)n 
alternating-current  mr»tors.  However,  the  locked  rotor 
value  is  not  rc-ally  as  gftocl  an  indi¬ 
cation  of  the  effect  oti  electrical 


A  /r/.v.  2  and  3 — Sniall-AIotor  Startinej  Current 
without  and  with  Load 


es])ecially  well  fitted  to  rea<l  both  these  values.  Tt  has  a 
highly  efficient  air  damper  and  a  light  moving  element, 
which  is  not  too  greatly  afTected  by  inertia.  .An  attach¬ 
ment  consisting  of  a  simjile  hack  stoj)  for  the  i»ointer 
enables  the  movement  to  he  held  at  a])proximateIy  the 
value  of  the  initial  rush  of  current  when  a  motor  is 
started.  If  two  or  three  trials  of  the  starting  current  are 
made  it  is  comparatively  easy  to  find  just  the  right  point 
where  the  needle  barely  leaves  the  stop  when  the  motfir 
is  started,  and  thus  determine  with  remarkable  precision 
the  lockeil  rotor  value  without  locking  the  rotor.  I  his 
latter  is  of  sjiecial  value  in  large¬ 
sized  motors  which  are  not  easily 


circuits  of  the  abnormal  current 
due  to  motor  starting  or  of  the 
blinking  of  lights,  which  may  he 
connected  to  the  same  srmree  occa¬ 
sioned  by  this  abnormal  overload, 
as  is  the  reading  of  the  well-damped 
ainmeter  mentioned  above.  '1  he 
reason  is  evident  and  is  a  result  of 
the  inherent  time  element  of  the 
instrument  which  corresjionds  very 
acceptably  to  the  actual  effect  on 
the  lighting  circuit.  I'm*  this  rea¬ 
son  various  engineering  societies 
have  defined  starting  current  as  the 
reading  obtained  on  a  well-damped 
'unmeter. 

.Xevertheless  it  is  extremely  in¬ 
teresting  to  study  the  starting 
characteristics  of  various  motors 
under  differiuit  coiulitions.  aiul  it  is 
often  f|uite  necessary  to  know  the 
locked  rotor  value  as  well  as  the 
starting  current.  'I'he  instrument 
shown  in  the  accompanying  illus¬ 
tration  is  an  arlajitation  of  a  stand¬ 
ard  portable  instrument  which  is 


T/V/.  / — /tm  meter  for 
A7 eas u ri n (f  \I o t o r-S tarii  ntj 
Cu  rrent 


locked.  'Ibis  imjiortant  reading 
can  he  taken  even  on  a  50-h]).  mo¬ 
tor  with  an  accuracy  within  1  or  ^ 
per  cent  of  that  obtainable  with 
an  oscillograph. 

In  order  to  read  the  starting  cur¬ 
rent  on  a  “well-damiied  ammeter” 
it  is  only  necessary  to  turn  the  hack 
stop  to  zero  and  start  the  motor 
again.  'I  he  damping  factor  and 
inertia  of  the  instrument  movement 
furnish  sufficient  time  (lelny  to  in¬ 
tegrate  the  variable  current  flowing 
in  the  first  fraction  of  a  secoiul  and 
give  a  starting  current  reading, 
which  is  of  great  value  iu<Ietermin- 
ing  the  condition  of  the  motor. 

.\n  oscillogram  of  a  small  motor 
starting  without  loarl  is  shown  in 
I'ig.  2.  ( )ne  of  the  ammeters  con¬ 

nected  in  the  rotor  circuit  wlien 
this  oscillogram  was  taken,  with 
the  pointer  hack  stop  in  service, 
gave  a  reading  of  H.h  am]).,  while 
the  oscillograjih  indicates  jiracti- 
cally  the  same  value.  Tig.  .3  shows 
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tiu*  starting  current  characteristics  of  a  similar  motor  u  itli 
loafl.  In  this  case  the  initial  rush  of  current  lasted  almost 
lon^  enough  to  enable  the  observer  to  obtain  a  fairly  ac¬ 
curate  readinjf  with  an  f)rdinary  ammeter,  but  with  the 
new  device  mentioned  it  is  possible  to  be  d<jubly  sure  of 


y 


\ 


V. 


/  '/  Vy.  / 


we  iHt 

S  tart  in  (j  (i  h  a  ra  cter- 


I'uf.  () — ^Ifjtor  () (aeration  'icith  l^oltage 
On  and  Off 


the  correctness  of  the  indication.  Direct-current  motors 
j^enerally  start  very  (piickly  and  the  characteristics  are 
.somewhat  different  as  shown  in  the  oscillo,ijram  of  Fijj.  4. 
Here  a^ain  the  instrument  with  the  j)ointer  stop  indicates 
with  remarkable  ])recision  and  agrees  with  the  oscillo- 
.t^raph  indication.  Then  to  reacl  the  runninjj;  current  on  any 
of  these  motors  it  is  only  necessary  to  turn  the  back  stop 
to  zero.  The  instrument  illustrated  is  double  ranine  and 


if  the  runninpj  current  is  too  low  on  the  scale  it  is  only 
necessary  to  turn  the  switch  on  the  rijjht-hand  side  of 
the  meter  to  the  low  ranj^e.  The  motor  continues  run- 
ninjT  as  this  operation  does  not  open  the  circuit. 

There  are  other  fields  for  such  an  instrument.  In 
fact,  any  abnormal  change  which  persists  for  only  a 
fraction  of  a  second  can  be  indicated  with  j^ood  accu¬ 
racy.  Fitj.  5  shows  the  rush  of  current  which  i)ersi«,ts 
for  an  exceedinj^ly  small  leiif^th  of  time  when  a  tun<;stcn 
lamp  is  turnefl  on.  The  ma.ximum  current  persists  for 
over  one  cycle  and  yet  the  meter  ijives  a  correct  indica¬ 
tion  of  this  initial  current. 

Fijj.  6  shows  the  startinji;  of  a  small  motor  follower!  by 
an  interrujrtion  r)f  the  supply  voltage  with  the  pr)wer  ap- 
frlied  a^jain  before  the  motor  came  to  rest,  resultintj  in  a 
rush  of  current  of  extremely  short  duration.  This  lii}rh 
current  was  attain  measurerl  correctly  by  the  atnmeter. 

In  certain  tests  of  relays  and  other  ajijiaratus  it  is 
sometimes  desirable  to  investi.tjate  their  ability  to  with- 
stanrl  currents  of  perha|)s  10()  times  normal  for  ])erliaps 
one-half  secr)tul.  It  is  (ptite  rlifficult  to  make  the  test 
set-ups  anrl  adjust  the  circtiits  to  ji,o‘ve  the  correct  current 
makin5.j  use  of  ordinary  ammeters.  With  the  instnnnent 
illustrated,  tests  callintj  for  50()-amp.  on  a  .s-amp.  wind- 
inj.j  for  various  fractiotis  of  a  .second  have  been  mafic 
and  the  circuits  adjusted  so  (juickly  that  there  was  n/)t 
too  much  overbeatini^  of  the  various  instruments  beffue 
the  real  test  was  started. 


Expansion  Bend 
In  Aerial  Cable  Line 


IX  SOMIC  instances  difficulties  are  crc.ated  by  the 
thermal  expansion  f»f  aerial  c.ables.  'I'he  kinks  subject 
joints  to  unusual  stresses  and  occasionally  electrical  fail¬ 
ure  results.  The  .Syracu-'C  Li,”btin!.,f  Company  ha.s 


lira(  kef  and 
Spy  Inf/  for 
Cable 
Expansion 
fjoop 

iinii  is  of 
i{x::-iii.  wruiiKtit  iron 
ami  till-  s|iriiiK  "f 
:i-iii.  spriiiu  stoel 
tiaviiin  ail  I'la.'tir 
limit  of  sil.lMMI  III. 
pi-r  .■'iiiiaii-  iiifli. 


}.(uarded  atjainst  such  .annoyance  .and  loss  by  jirovidinK 
for  a  U-bend  in  the  cable  at  the  jiole.  d'he  center  <if 
the  bend  is  supported  iu  a  cradle  which  can  slide  (at 
rij,dit  anj.(les  to  the  cable  run)  in  a  ^.^roove  in  a 
bracket  arm. 

d'he  tension  is  maintained  by  clamjiinj^  to  the  cable 
a  sprinjf  that  is  m.ade  of  ;|-in.  wire  coilcal  to  a  di.aineter 
of  7  in.  and  about  24  in.  lonf^.  Maintenance  of  the 
tension  prevents  creep  of  the  cable  or  h.an.Ltvrs. 
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Diesel  Engines 

for  Peak  Loads 

By  I)R.  P.  Fi.  SCHVVKITZFR 

I’rvnsyh’diiio  Sldtr  Colh'dc 


Based  on  actual  operating  costs  of  Ameri¬ 
can  central  stations,  Dr.  P.  H.  Schweitzer 
has  analyzed  the  power  costs  of  “mixed  cen¬ 
tral  stations”  and  found  that  by  combined 
Steam-Diesel  operation  considerable  saving 
can  be  effected.  While  some  figures  selected 
may  be  considered  too  low  by  some  operators 
and  too  high  by  others,  substitution  of  other 
figures  will  not  affect  the  results  appreciably. 
In  the  issue  of  last  week  Dr.  Schweitzer  dis¬ 
cussed  the  general  problem  of  economically 
caring  for  peak  loads.  This  article  deals 
with  this  use  of  the  Diesel  as  a  peak  load 
device  in  utility  stations 


I.\’  \  i»revi(Mi>  article  tlu*  general  ]tr<)l>iein  oi  peak  load 
was  discussed  .and  the  .a«lvant.ages  of  tli«-  l)ie'.el  engine 
outlined.  It  was  shown  tliat  .a  s.aving  could  he  marie 
hy  using  s|K*cial  e<|uipnient  to  handle  pe.ak  loads.  In  this 
article  the  cost  a.n.alysis  is  c.arried  out  in  detail  based  on 
the  best  .available  d.at.a. 

The  thermal  efticiency  of  ste.ani  turbine  unit',  depends 
l.ireely  on  tlu*  load  factor.  In  the  an.alysi>  of  tin-,  t.actor 
the  curve  suggesterl  hy  hernald  .'uul  <  )rrok  i-.  us(*d  in 
f  ig.  5.  I'Or  the  heating  v.'due  of  1  ih.  of  co.al  12,.afX) 
Ikt.u.  w.'is  taken  .As  investment  co^t  $125  per  kilowatt 
\..'is  chosen,  which  includes  m.achinery  installation,  hnild- 
iiigs  .'ind  land. 

It  shouhl  he  pointerl  out  that  the  assumption  of  .a 
uniform  ligure  for  investment  cost  per  kilowatt  capacity 
of  the  whole  system  is  n<»t  .'ilw.'iys  jnstihed.  In  case  of 
e.xpanding  e.xisting  stations  some  of  the  existing  e(|uip- 
tnent  ttught  to  he  t.’iken  .'it  a  much  lower  investment  cost 
due  to  its  obsolescence.  Xo  actual  congiut.'itioiis  can 
he  made  without  due  consider.'ition  to  the  existing  eipiip- 
nieiit.  d  he  following  computations  only  hohl  strictly 
when  an  entirely  new  station  is  built  with  nothing  on 
hand  or  if  arhiition  is  coiisirlered  to  a  station  which  con¬ 
sists  of  nuxlern  units  only. 

1  he  tixed  charges  were  computed  mi  the  basis  of  7 
per  cent  interest,  2  per  cent  taxes  and  insurance  ,'iiul  2.44 
to  .10/  ]K*r  cent  for  a  sinking  fund  for  depreciation  aiul 
ohsoh•^c^•Ilce.  'Phis  corres])onds  to  .'i  useful  life  of 


/';//.  .1 — Relation  of  riierninl  Ef/triencies  of 
Steam  I'lirhine  Stations  to  Road  factors 

Tti.'  fiirvi-  is  :i  w.-lKhtcil  iii».<li;iii  .iti  200 

.Mtatlon.s.  All  <  st.atioti.s  iti  AUh-n'.s  (  Mi.m.*- 

TKK’Ai,  W<iKi.i>,  2*;.  larK»T  than  15,000  k\» 

aiul  liiiilt  siiicf  r.t2;!,  listed  ar*-  inarkeil  with  larn**  eireles 
'I'h*.  I’.  t.ii  roiisiiiiilit i'lii  at  total  n’lliiMt  i-  v.-ry  <  lo-e  to  a 
•stialKht  WiUtin's  line. 


twenty  to  fifteen  years  respectively.  .\  faster  tleprecia- 
tion  was  taken  for  higher  capacity  f.'ict<»rs.  .\ttendaiice 
aiul  maintenance  costs  were  determined  on  a  kilowatt- 
hour  basis,  hut  with  tliie  regard  to  the  load  or  capacity 
factor.  It  is  obvious  that  the  utilization  of  lalnir  is  les.s 
efficient  when  part  of  the  e<|uipmeut  is  idle  or  used  part 
time  only.  Some  men  will  always  he  idle,  others  w’ill 
he  hu.sy  hanking  some  boilers  and  keejiing  in  shaiie  other 
boilers  and  machinery  without  .actually  generating  en¬ 
ergy.  Records  of  operating  performances  hear  this  out. 
I'rom  Aldeu’s  tabulation  of  the  o|)eratiug  costs  of  13f> 
/Xinerican  steam  central  stations,  which  probably  repre¬ 
sents  the  most  complete  and  reliable  information  on 
power  generating  costs,  nineteen  stations,  w'hicli  fall  he- 
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Table  I — llou'  Items  of  Steam  Turbine 
Cjenerating  Expense  Vary  u'it/i  Plant  Capacity 
Factor  {20 ,()0()-ku'.  Plant) 

Plant  raparity  factor,  per  reiW  10  20  )0  40  30  60  70 

Yearly  output,  million  k»  -Ijr  17  5  35  0  52  5  70  0  87  6  105  0  122  5 

Invcstnicnt  per  kw.-lir  $125 

Ititcrcat  on  investment,  per  rent  7 

Depreciation  and  olisolescence, 

fx‘r  cent  investiiient  2  44  2  44  2  44  2  44  3  97  3  97  3  97 

Taitea  and  iimurance,  per  cent 

inveatment  2 


Total  fixe<l  charges,  per  cent 
investment 

1  1 

44 

1  1 

44 

1 1 

44 

II 

44 

12 

97 

12 

97 

12 

97 

Fixer!  charges  per  kw.-hr.,  cents 

1 

60 

0 

82 

0 

54 

0 

41 

0 

37 

0 

31 

0 

26 

.kttencance  per  kw.-hr,  cents 

0 

30 

0 

19 

0 

12 

0 

10 

0 

09 

0 

08 

0 

08 

Maintenance  per  kw  -hr.,  cents 

0 

1 

0 

08 

0 

06 

0 

04 

0 

04 

0 

03 

0 

03 

Lubricant  and  miscellaneous, 
per  kw.-hr.,  cents 

0 

01 

0 

01 

0 

01 

0 

01 

0 

01 

0 

01 

0 

01 

Cost  of  fuel  per  (  Coal  $2  per  ton 

0 

36 

0 

21 

0 

16 

0 

13 

0 

1 1 

0 

1 1 

0 

10 

Kw.-hr.,  cents  I  Coal  $4  per  ton 

0 

72 

0 

43 

0 

32 

0 

26 

0 

232 

0 

22 

0 

21 

12,500  B.t.u's  j  Coal  $6  iier  ton 

0 

98 

0 

64 

0 

48 

0 

39 

0 

348 

0 

33 

0 

31 

p«-r  lb  .  (  Coal  $8  p«-r  ton 

1 

44 

0 

86 

0 

64 

0 

52 

0 

464 

0 

44 

0 

42 

f  $2  coal 

2 

37 

1 

32 

0 

89 

0 

69 

0 

62 

0 

54 

0 

48 

Total  cost  per  kw.-hr  J  $4  coal 

2 

73 

1 

54 

1 

05 

0 

82 

0 

74 

0 

65 

0 

59 

generated,  cents  )  $6  coal 

3 

09 

1 

75 

1 

21 

0 

95 

0 

86 

0 

76 

0 

69 

$8  coal 

3 

45 

1 

97 

1 

37 

1 

08 

0 

98 

0 

87 

0 

80 

Table  II — Ilou'  Diesel  Generating  Costs  Are 
Affected  by  Current  Capacity  Factors 

Cost  of  power  ireiicra'ed  by  Diesel  eiiKines  of  5.000-kw  capacity 

Plant  capacity  factor.  10  20  30  40  50  60  70 

Yearly  niitpiit  million 

kw.-hr.  4  38  8  76  13  12  17  5  21  9  26  14  30  7 

Investment  per  kw.  ca¬ 
pacity  $150  00 

Interest,  per  cent  invest¬ 
ment  7 


I  tepreciation  and  obsoles¬ 
cence,  per  cent  invesf- 


ment 

Faxes  and  insurance,  per 
cent  investment. 

Total  fixed  charges,  per 

1 

58 

1 

58 

2 

44 

2 

44 

2 

2 

44 

2 

44 

3 

97 

cent  investment 

Fixed  charges  per  kw.-hr.. 

10 

58 

10 

58 

II 

44 

1 1 

44 

1  1 

44 

1 1 

44 

12 

97 

cents 

Attendance,  per  kw.-hr.. 

1 

81 

0 

90 

0 

65 

0 

44 

0 

39 

0 

33 

0 

32 

cents . 

Maintenance,  p.-r  kw.-hr.. 

0 

55 

0 

50 

0 

45 

0 

4 

0 

35 

0 

30 

0 

25 

cents 

Lubricant  and  miscellan¬ 

0 

34 

0 

32 

0 

30 

0 

28 

0 

26 

• 

24 

0 

22 

eous,  per  kw.-hr.,  cents 

0 

04 

0 

•4 

0 

04 

0 

04 

0 

04 

0 

04 

0 

04 

f'ost  of  fuel  per  kw.-lir., 
cents  (0  7  lb  per 
kw.-hr.,  7  5  lb.  per 


ital ) : 

Oil  3  cents  per  (ml  0  28 

Oil  4  cents  per  Kal  I  37 

Oil  5  cents  per  (fal  6  47 

Oil  6  cents  per  (tal.  0  56 

Total  cost  per  kllowatt-hoiir 
Kenerated,  rents 

3- cent  oil .  3  02  2  04  I  72  I  49  I  32  I  14  1  10 

4- cent  oil .  3  II  2  13  I  81  I  58  I  41  I  28  I  21 

5- cent  oil .  3  21  2  23  I  91  I  68  I  51  I  38  I  30 

6- centoil .  3  30  2  32  2  00  I  77  I  60  I  47  I  39 


twfcn  13,fXX)  and  25,(XX)  kilowatts  installfd  t(emrator 
ratinj,'.  have  keen  selected,  d'he  various  cost  items  are 
])lottefl  aj^ainst  the  annual  jdant  and  load  factor  in  h'i}^.  fj. 
The  curves  show  the  relation  of  various  cost  items 
to  the  annual  ktad  factttr,  hut  we  are  more  interestetl  in 
their  relation  to  the  plant  cajiacity  factor,  which  has  a 
.1,'reater  inijiortance  with  rej^ard  to  ])ower  costs,  d'here- 
fore  the  cost  curves  have  keen  rejilotted  on  the  ka^is  of 
cajiacity  factor,  assumintf  41  jier  cent  excess  capacity, 
which  represents  the  averaj^e  of  the  nineteen  IS.fKXjto 
2.3.f)fX)-kw.  stations  takulated. 


Table  IV — Estimated  Cost  of  a  Four-Unit, 
/5,000-IIp.,  10,000-Ku'.  Diesel  Plant 

fK.  I!.  T’lillistfr) 


Heal  estate.  $10,004 

Hinldinir,  incbidinK  20-t(»n  crane.  75,000 

Foundations.  40,000 

Four  3,750-b.  Ii.p.  Diesel  enRines,  f.o.b.  point  of  manufacture .  900,000 

Frei(ffit  on  enftines  at  $1  per  hundred  wei(fht..  .  •  40,000 

tienerators  and  exciters,  direct-driven  100,000 

Freight  on  (jenerators  and  exciters..  5,000 

I’nloaditii;  and  plarin((  on  foundations  15,000 

Frection  .  15,000 

Station  pipini;  15,000 

('oolin(r-water  system  (if  re<|uire<l).  25,000 

Fuel  stora(te.  10,000 

.Switchboard  and  wiring.  20,000 

.Miscellaneous  items,  continKencies,  and  enirineerinir.  80,000 

Total  11.^50,004 

I  iiesi'l  station  eost  per  kilowatt  of  installer!  capacity.  $135 


The  jKtwer  costs  so  ct(ni])uted  are  takulated  in  'I'alile 
T.  'File  total  net  cost  of  j^eneratin^  1  kw.-hr.  at  the 
kus  rant,ms  from  0.42  cent  with  $2  coal  to  0.79  cent  with 
coal  at  70  per  cent  jilant  capacity  factor.  With  lower 
caiiacity  factors  the  costs  increase  rapidly.  These  hcfiires 
reiiresent  yootl  modern  jiractice. 

Difsf.i,  Costs 

Similar  procedure  was  used  in  oktaininfj  cost  fipures 
on  Diesel  ojieration.  h'or  a  kasis  a  5.0fK)-kw.  unit  was 
considered.  4'he  fij^ures.  however,  hold  true  for  2.(XX) 
k\r.  or  20,000  kw.  Diesel  units  as  well,  kecause  the  in¬ 
vestment  costs  are  apjiro.ximately  in  pro])ortion  to  the 
entwine  ca])acity  and  the  fuel  efficiency  is  practically  the 
same  with  small  and  lartje  units.  Records  of  larjje  Diesel 
enjfine  ojieratintf  costs  are  not  yet  available  in  suffi¬ 
ciently  larite  numkers  and  the  estimates  are  fre(|uent!y 


Table  III 


Authority 

N.E.I...^.  serial  report,  September,  1927 

Diesel  Fm(rine  Users'  Assoc.  Report,  February,  1928 

Kleitrical  World,  September  26,  1925 

Thuerk,  "Diesel  Kncine  Power  Costs,"  P^leotrical  Would, 

•March  5,  1927  . 

K.  B.  Pollister,  "Economical  Field  for  l.arfte  Diesel  Eneines."  Truns- 

actions  .4.H.M.E.,  1928,  OYP- 50-1 1  . 

Fernanlt  and  Orrok,  "En(?ineerin(r  of  f'ower  Plants" 

(ieoffrey  Porter,  Engineer,  February  3,  1928 

Edaar  ,1.  Kates . 

.\.  Biichi,  Z.V.D.O.  Au((ust  7,  1926 

M.  Geroke,  F3.T.Z.,  1 927,  pa(re  929  , 

Musch-Sulier,  Catalo(r 
Fairbanks  Morse  Cataloif . 

Report  on  oil  engine  power  cost  for  1927-1928  on  27  plants  210-300 
KW.  report  A.S.M.E.  committee  on  oil  engine  power  costs 
Figure  selected  in  calculations . 


'ouer 

Costs  from 

Diffe 

rent  Sources 

MisccllancniiN 

Main¬ 

rhofi  C'hars:<^s 

Fuel 

l.iihricant 

.Supplies 

.Attendance 

tenance 

Inst. 

Yearly 

Cost 

Rate, 

Lb  per 

Kw.-Hr. 

Cents  per 

Cents  per 

Cents  per 

|X‘r  Kw. 

per  Cent 

Kw.-Hr. 

fjer  Gal. 

Kw.-Hr. 

Kw  -Mr. 

Kw.-lir. 

$150(1) 

15 

0  75(h 

800(*) 

0  05 

0  34 

0  724(*) 

600' k 

0  0425(k 

0  3I8(*» 

0  2I6(*I 

0  930(7) 

0  06(7) 

0  38(*) 

0  226' ’• 

I50(') 

15 

0.75(b 

800'k 

0  06 

0  34 

0  325 

135(k 

1 15(') 

II 

0  75 

940 

0  279 

0  7 

1500 

0  024 

0  16 

0  09 

I60('S) 

0  7 

1500 

0  006('k 

0  165 

0  062 

72  50(-)  10  1-12  6(") 

0  64 

0  27-0  53(8) 

0  107-0  19* 

48  4(^) 

9  0 

0  57 

0  1-0  65(8) 

150(2) 

9  6 

0  7 

2000 

0  085(10) 

0  069110) 

II  72 

0  75 

1200 

0  32 

0  03 

7  6 

0  785 

2010 

0  063 

0  282 

0  066  . 

150(2) 

10  58-12  97(«) 

0  7 

1500 

0 

0  25-0  55(8) 

0  22-0  34'") 

'.  Without  buildin(re.  7,  With  building  and  land.  ®.  Average  of  41  British  stations.  7.  Medium  value 
*.  Without  building  and  land.  4.  For  load  factors  of  fifteen  stations  40-2,040-kw.  peak  load  capacity, 
less  than  50  per  cent.  5.  Average  of  52  stations.  •>.  According  to  capacity  factor.  #.  Average  of  seven 


stations  over  300-kw.  capacity,  to.  At  40  per 
load  factor.  U.  Includes  maintenance.  *7  for  lO*" 
kw.  plant.  >3.  Water  only. 
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conflictin.u-  I'l  'Fable  III  estimates  (jf  Diesel  power  costs 
given  by  a  number  of  authorities  are  tabulated  and  com- 
iiromise  buures  chosen. 

herns  of  ])ower  costs  and  the  total  ])ower  costs  per 


Annual  Plant  Capacity 
10  20  30  40 

Annual  Load  Factor 


V'lq.i) — //o-it’  Nineteen  Steam- i urhine  Stations 
Are  Affected  hy  Plant  and  I  .oad  1^  actor 

I  kilowatt-hour  with  fuel  costing  3  to  6  cents  a  gallon  for 
various  ])lant  capacity  factors  are  shown  in  Table  II. 
.According  to  the  characteristics  of  the  Diesel  engine, 
the  fuel  c«»nsum])tion  is  the  same  for  jrart-time  use  as 
for  full-time  use.  'Fhe  running  engine  capacity  factor 
does  not  affect  the  fuel  economy  appreciably  either,  be¬ 
cause  the  thermal  efficiency  is  jiractically  unchanged  from 
'  three-f|uarters  to  full  load  and  only  slightly  less  at  half 
load.  Therefore  it  is  justifiable  to  consider  the  fuel 
costs  ])er  kilowatt-hour  constant  with  Diesel  ojieration. 

!  P>Asis  FOK  Maki.vc  Dikski.  Cost  .A.vai.ysis 

J  The  investment  re<|uired  for  Diesel  installations  was 

1j  taken  as  .$150  jier  kilowatt,  including  real  estate,  huikl- 

ings,  engines,  generators,  erection  and  all  accessories. 
Perhaiis  this  figure  is  .somewhat  lower  than  Diesel  in¬ 
stallations  cost  a  few  years  ago.  but  it  is  higher  than  the 
I  ef|uipnient  costs  today.  I  he  cost  of  a  10.(KX)-kw.  Diesel 

E  installation  given  bv  1C.  P».  Pullister*  in  'Fable  I\’  is  coii- 

I  sidered  an  excellent  estimate,  but  is  $15  per  kilowatt 
l|  lower  than  the  one  used. 

j  Fixed  charges  vary  with  the  amount  of  use.  Interest 
is  taken  at  7  per  cent,  taxes  and  insurance  2  jier  cent, 
I  sinking  fund  for  de])reciation  and  obsc^lescence  was  cal- 
5  ciliated,  assuming  a  useful  life  of  25  years,  at  10  and  20 

I  per  cent  cajiacity  factors,  twenty  years  life  at  .30.  40, 

.■'0  and  60  jier  cent  cajiacity  factors  and  fifteen  years 
at  70  per  cent  cajiiicitv  factor.  .\t  the  eiul  of  the  given 
iK-rioil  the  value  of  the  eijuijiment.  including  building 
and  real  e.state.  is  considered  zero.  Considering  the  fact 
that  Diesel  engines  twenty  and  25  years  old  are  still  in 
5  satisfactory  operation,  the  fixed  charges  will  jicrhajis  be 
criticised  as  being  too  high.  However,  similar  rates  were 

I  *  T  he  Itcnnntnic  I'ield  for  Ltiri/c  Diesel  Iiit(/iues,”  a  /’d/’cr 
=  t'^'^^oiled  at  the  Xatioiuil  Oil  and  has  Doieer  Conference,  June 
D-16,  State  Collette,  Da. 


used  comjHiting  the  steam  jiower  costs,  except  that  at 
low  cajiacity  factors  lower  average  useful  life  was  as¬ 
sumed  because  the  deterioration  of  boilers  is  taking  place 
while  they  are  idle  or  being  banked. 

F'or  attendance,  maintenance,  lubricants  and  miscel¬ 
laneous  su])plies  com])romise  figures  were  used,  jiroper 
consideration  being  given  to  the  capacity  factor. 

The  total  costs  ^ler  kilowatt-hour  vary  from  1.11  cents 
at  3-cent  oil  and  70  jier  cent  ca|)acity  factor  to  3.30  cents 
at  6-cent  oil  and  10  per  cent  capacity  factor. 

I.XnKPK.XDK.NT  .^.XAI.YSES  OF  StKA.M  A.NI)  DiESKL 
Give  W'ro.ng  I’icti  re 

Both  steam  and  I4iesel  generating  costs  are  jdotted 
against  jilant  cajiacity  factors  in  F'ig.  7.  It  is  readily 
seen  that  the  steam  operation  is  decidedly  more  economi¬ 
cal  over  the  entire  jiractical  field.  Four-dollar  coal  beats 
the  3-cent  oil  under  any  ojierating  conditions.  On  first 
consideration  the  case  of  the  Diesel  .seems  to  be  ho])eless. 

However,  this  conclusion  will  jirove  to  he  entirely 
wrong  on  further  analysis.  In  order  to  decide  the 
economy  of  the  Diesel  engine  as  a  ])eak  unit  one  has  to 
investigate  the  generating  costs  with  combined  ojieration. 
\\T*  have  to  base  the  analysis  on  actual  load  curves  and 
•■'ubdivide  the  kilowatt-hours  generated  into  two  classifi- 
lations — the  energy  generated  by  the  base  unit  and  the 
energy  generated  hy  the  jieak  unit.  The  total  jiroduction 
cost  is  the  sum  total  of  the  two  sejiarate  costs.  This 
calculation  has  been  carried  out  for  the  four  tyjiical  load 
curves  shown  in  the  December  21  issue,  jiage  1214. 

The  result  is  rather  surjirising.  Diesel  jieak  units 
(iffer  marked  savings  comjiared  with  jnire  steam  ojiera¬ 
tion.  -Although  Diesel  jiroduction  costs  are  higher,  the 
Steam-Diesel  stations  are  able  to  jiroduce  jiower  at  a 
lower  cost  than  juire  .steam  stations. 

'Fhe  e.xjilanation  of  the  j)aradox  may  be  found  by 


Fief.  7  Diesel  and  Steam-Generatinej 
Costs  at  Different  Plant  Capacity 
Factors  {20,0(10  Ku'.) 


e.xamining  the  shajie  of  the  curves  in  Fig.  7.  It  will  be 
seen  that  the  steam  co.st  curves  are  very  steeji  around 
25  to  .30  j)er  cent  cajiacity  factor,  which  is  the  range 
where  the  stations  usually  ojierate.  .A  small  increase  in 


December  2S,  ]92Q  —  lileetrictil  World 


1271 


Per  Cenf  Diesel  Per  Cent  Diesel 

0  10  20  50  40  50  60  70  80  901000  10  20  30  40  50  60  70  80  90  1000  10  20  50  40  50  60  70  80  90 100  0  10  20  30  40  50  60  70  80  90  100 


100  90  80  70  60  50  40  50  20  10  0  100  90  80  70  60  50  40  30  20  10  0  100  90  80  70  60  50  40  30  20  10  0 100  90  80  70  60  50  40  30  20  10  0 
Per  Cent  Steam  Per  Cent  Steam 


1.000 
9001* 
800= 
700  Q 
600^ 
5005 
400? 
300  jE 

1.000; 
900  S 
800“ 
700  5 
600  C 
500< 
400 
300 


r  i(fs.  (V  to  15 — (leneratifuj  Costs  with  Different  Proportions  of  Steam  and  Diesel  Capacity  with 

Different  Characters  of  l.oad 

liasfil  on  20,000-kw  pliiiit  with  a  inaxirniiin  of  n.siHt  kw.  arnl  kw.  slainilty.  The  iliff>-ri-i\i;.- 

h'  twocn  th<‘  loff-frid  orcliiiatf  and  fh»*  lowest  ordlnato  rfprfscnl s  itir  i-ffoi  totl  l.y  .'otMliiiifil  opt-ratioii. 


ca|»acity  factor  reducfs  the  unit  cost',  markedly.  liy 
ciittinj^  ofT  the  |)cal<s  of  the  "load  mountain”  wc  increase 
the  capacity  factor  (tf  the  base  load,  and  we  save  so 
much  hy  doinj;  so  that  we  can  afford  profitably  to  spend 
more  for  tlic  production  of  the  jicak  cnerj^y.  At  any 
rate  the  ])eak  enerjj;y  is  seldom  more  than  5  per  cent  of 
the  total  and  its  unit  cost  is  almost  irrelevant  compare<l 
with  the  unit  costs  of  the  base  load. 

d'he  important  fact  is  th.at  whim  carrying  peak  load 
by  I  )ie.sel  enj^ines  so  much  can  he  saved  in  steam  costs 
that  the  .savinj^  more  than  pays  for  the  Diesel  jiower  costs. 

S.\vi.\(;s  in  t  oM lu m:i)  Oi'Kk.xtion 

'file  capacity  factors  of  split  central  stations  corre¬ 
spond  to  the  load  curves  011  paj^e  1214.  December  21  is¬ 
sue.  L’siii};  steam  turbines  for  base  units  and  Diesel 
engines  for  peak  units  the  actual  production  costs  can  he 
computed  from  these  curves  and  Tables  111  and  l\'.  'I'he 
curves  in  hij^s.  8  to  15  have  been  obtained  in  this  man¬ 
ner.  I  he  .savini;;s  have  been  tabulated  iu  4'ahle  \'. 


Short-Line  Calculations  Easier 
with  Direct-Reading  Charts 

liv  I'J.MKK  \V.  JoilN.SON  AND  II.  Iv  UlIOAUKS 
Sf^ecial  Eniimccr  and  .1  KMislanl  Ollirc  /i>i</inrc> ,  Ri’sf>i'ctrtvly, 
Xortiu’ni  Slati's  /‘inarr  Canif^aiiy,  M Minn. 

IN  THI*2  study  of  plant  increases  and  in  the  analysis 
of  emerf^ency  conditions  voltaj^e  distribution  is  hij^hly 
important  and  the  Northern  States  Power  C'om])any  ha> 
found  it  to  lie  essential  to  havi*  a  rapid  means  of  deter 
mininjj  the  voltage  droj)  on  the  llO-kv.  lines  between 
substations  and  on  the  transformer  banks  of  the  Mm 
nea{)olis-St.  I’aul  86-mile  loop.  This  loop  is  tapped  liy 
substations  at  ei.i,dit  points  and  may  thus  be  considere'l 
as  conii)osed  of  short  lines. 

For  this  purpo.se  direct-readinj^  charts  have  l><*en  de¬ 
veloped.  For  cxatniile,  the  .sendini^-end  voltaj,'(r  for  one 
.section  may  he  read  directly  on  one  ch.irt  for  any  receiver 


1  able  C — SaviHf/s  Possible  by  Carryim/  Peak  Loads  on  Diesel  Units 

Mam'd  oil  20,000-kw  atatioii  with  iiiaxiiiMiin  load  of  14,200  kw  and  3,800  kw  itaiidhy 
l.iiClltiiiK  l.a»ad,  34,000,000  Kw  -Ur  \niiual  Output;  24  0  Per  Cent  Annual  lx>ad  Factor. 


I’rire  of  fuel 

$2  roal 

$2  coal 

$4  coal 

$4  coal 

$6  coal 

$6  coal 

$8  coal 

$8 

Caparity  of  1  )ii.ael  peak  unit 

3-cent  oil 

6-cent  oil 

3-ceiit  oil 

6-cent  oil 

3-eeiif  oil 

6-eeiit  oil 

3-cent  oil 

6-rf‘iit  ‘III 

9,000  kw 

8,600  kw. 

10,400  kw. 

10,000  kw. 

12,000  kw 

1  1,000  kw. 

14.000  kw 

12.000  kn 

Annual  aavinit  over  [lure  ateam  operation 

45  i)er  cent 

43  per  cent 
$30,000 

52  per  cent 

50  per  rent 

60  per  rent 

55  per  rent 

70  per  cent 

60  t>er  rent 

sM,ooo 

$81,000 

$'80,000 

$125,000 

$124,000 

$180,000 

$170,000 

7  3  per  cent  7.  1  per  cent  15,3  per  cent  15.  1  jier  cent  19.8  p»‘r  rent 
IJKhlliiK  and  Industrial  Ixtad,  62,700,000  Kw.-Ur.  Annual  Output;  44,2  Per  Cent  2\nnual  Load  Factor. 

19.  7  per  cent 

24.  5  per  cent 

23  0  |)er  rent 

Price  of  fuel.  .... 

$2  roal 

$2  coal 

$4  eoal 

$4  roal 

$6  coal 

$6  roal 

$8  roal 

$8  roal 

Capacity  of  Dieael  |)eak  unit 

3-cent  oil 

6-ceiit  oil 

3-cent  oil 

6-ceiit  oil 

3-e;;fit  oil 

6-cent  oil 

3-ceiit  oil 

6-rpiit  oil 

8,000  kw. 

8.000  kw. 

9,500  kw 

8,500  kw. 

10,500  kw 

9,500  kw 

10.600  kw 

10,000  k» 

.\onual  aaviiiK  over  pure  ateam  operation 

40  per  cent 

40  per  cent 
$30,000 

47  i  per  cent 

42  5  per  cent 

52  5  per  rent 

42  5  per  pent 

58  0  per  cent 
$155,000 

50  0  p<T  rent 

$30,000 

$66,000 

$62,000 

$1  10,000 

$105,000 

$145,000 

l.ivlitinK  and  <'lty  Railway,  39,600.000 

6  6  per  cent  6. 6  per  cent  1 1  8  t>«*r  rent 
Kw.-llr.  Annual  Output;  39.  3  Per  Cent  .Annual 

III  per  rent 

I.oad  Factor. 

1 6  5  per  cent 

15  7  per  rent 

20  0  jM-r  cent 

18  7  lier  rent 

Price  of  fuel 

$2  coal 

$2  roal 

$4  coal 

$4  coal 

$6  roal 

$6  roal 

$8  coal 

$8  roal 

Capacity  of  Dieael  peak  unit 

3-cent  oil 

6-cent  oil 

3-reiit  oil 

6-ceiit  oil 

3-reiit  oil 

7,200  kw. 

7,200  kw. 

9,500  kw. 

8,500  kw. 

1 1,500  kw. 

10,000  kw. 

13,000  kw. 

1 1,500  kw 

.\nnual  aavinir  over  pure  steam  operation 

37  0  per  cent 

37  0  per  cent 

47  5  tier  cent 
$72,000 

42.  5  per  cent 

57  5  |>er  cent 

50  0  per  rent 

65  0  p*rceiit 

57  5  peri'eDt 

$30,000 

$30,000 

$6^000 

$1  10,000 

$106,000 

$155,000 

SI  45.000 

l.lKhtinic,  Industrial.  Interiirhan  and 

6  8  per  cent  6.  8  per  cent  13  0  per  cent  12.  3  per  cent  16  6  per  cent  16  (percent 
City  Railway,  69,200,000  Kw.-Hr.  Annual  Output;  48  7  Per  Cent  .Annual  I.oad  Factor. 

20  4  per  cent 

19  0  tier  rent 

Price  of  fuel 

$2  coal 

$2  coal 

$4  roal 

$4  coal 

$6  coal 

$6  coal 

$8  roal 

$8  roll 

Capaoity  of  1  tiesel  peak  unit 

3-ceiit  oil 

6-ceiit  oil 

3-rent  oil 

6-eent  oil 

3-cpiit  oil 

6-reiit  ",l 

7,500  kw. 

7.500  kw. 

9.000  kw. 

9,000  kw. 

10,000  kw 

10,000  kw 

10.500  kw 

10,500  k» 

Vnnuai  savitut  over  pure  steam  operation 

37.  5  per  cent 

37 .  5  per  rent 

45  0  per  cent 

45  0  per  cent 
$62,000 

50  0  per  cent 

50  0  per  rent 

52  5  cent 

12  5  per  relit 
'  $130,000 

$30,000 

$30,000 

$62,000 

$100,000 

$100,000 

$130,000 

6.  5  per  cent 

6  5  per  cent 

110  per  cent 

110  per  cent 

14  7  per  cent 

1  4  7  per  eeiit 

16  7  per  cent 

;6  7  per  rent 
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voltaf,'*-  ai  any  given  values  of  active  power  and  reactive 
jK;\ver  Or,  from  another  chart  the  receiver  voltage  for 
the  section  may  be  read  for  any  given  value  of  sending- 
(tifl  voltage  at  any  value  of  sending-end  active  power  and 
reactive  fiower.  These  charts  may  he  considered  as  a 
riKKlification  anrl  extension  of  the  type  of  chart  as  de¬ 
scribed  by  Jones  and  'I'ompkins  in  their  article  in  the 
Kr.i-cTKrcAL  World  of  July  21.  1028. 

The  charts  are  based  on  the  ef|uation  of  the  short  line, 
capacitance  being  neglected,  d'he  fjuadrature  component 
ftf  sending  voltage,  receiver  voltage  being  used  as  the 
rifen-nce  vector,  is  also  neglected.  These  two  approxi¬ 
mations  give  the  limitations  of  the  charts.  The  error 
involved  can  be  rearlily  calculateel  for  any  case. 
Neglecting  the  quadrature  comjionent  gives  the  maximum 
error  at  the  [)ower  factor  that  makes  this  quadrature 
coniiionent  erpial  to  the  impedance  drop,  d'his  would  he 
unity  power  factrir  if  the  impt*dance  were  made  up  of 
reactance;  only  anel  at  leaeling  jiower  factors  where  the 
resistance  drop  forms  an  appreciable  part  of  the  im- 
|Kelance  voltage.  'I’he  charts  are  useel  almost  entirely  at 
lagging  pe>wer  factors.  If  the  impeelance  dreip  be  made 
upentiredy  eif  reactance  anel  is  eepial  to  10  jier  cent  of  the 
rereiver  voltage  the  error  for  unity  power  facteer  le)ad 
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will  be  one-half  of  1  ])er  cent :  fe)r  80  ])er  cent  lag  it 
will  be  three-tenths  of  1  jK*r  cent,  and  for  xero  j)ower 
factor  lag  it  will  be  zero  jht  cetit. 

(  1  he  symbols  in  heavy  type  represent  vecte)rial  v.alues.) 

The  voltage  equation  for  the  short  line  is:  Ess  = 
4-  EtZ  for  line  to  neutral  voltage. 

For  line  voltage  it  is  \  . 

I'.xpressing  In  in  term  of  its  two  components,  the 
e(|nation  becomes 

I’^it  /  .  ()  n 


=  "'i  4-  / 


—  -1-  ■ 

\/3  lin  ^  E 


[JH  \ 

yEnI 


Z. 


Ls-^Ln-^-  En  j  ^  ^ 


•  (  f'nX 

Eu  ~ 

If  the  quadrature  crunponont  of  Es  is  neglected  the 
numeral  value  becomes  equal  to  the  component  in  jihase 
with  hn.  hence.  _  _  Q,.x 

Es  —  Ei;  4 

I -I! 

EsEn  =  E‘~n  -  EuE  —  QnX 

EiiX  —  Qi{X  =  E-sE.n  —  I',~n 

^'^e  wish  to  find  values  of  Pn  and  Qn  for  constant 
values  of  EsEn  —  E~n-  Letting  .S'  ef|ual  these  crinstant 
values  the  ef|uation  becomes  P nP  —  Q nX  —  .S'. 

Ibis  e(|uation  is  plotted  on  co-orrlinate  axes  of  Pn  and 
Qic  for  (lifh-rent  values  of  Es-  A  series  of  jiarallel 

straight  lines  with  a  slope  of  ~  is  the  result.  These 


are  jilotted  and  the  corresponding  value  of  .S'  marked  on 
each  line.  At  right  angles  to  this  .S'  scale,  a  voltage 
scale  is  chosen  such  that  the  range  of  voltage  recjuired 
for  the  given  case  is  covered.  This  then  forms  a  new 
cf)-ordinate  system,  the  axes  being  the  .S'  and  Es  axes. 

Now.  if  the  e(|uation  EsE^it  —  E'-n  =  S  is  plotted 
on  the  new  axes  for  constant  values  of  En  the  result  is 
a  series  of  straight  lines.  d'liese  are  drawn  in  and 
marked  with  the  particular  values  of  En  used.  These 
straight  lines  will  not  be  parallel  because  the  numerical 
value  of  En  enters  into  the  slojie.  as  can  he  seen  by 

writing  the  e(|uation  in  the  form  Es  =  7^  4”  Ek- 

E-n 

However,  the  change  in  slope  will  be  small  within  the 
useful  range  of  the  charts. 


Short-Line  Chart  for  a  Specific  Line 

Kxnmpir:  It  i.s  rf;qiiir»'d  to  And  /?<?  for  tho  line  Kiven 
witti  /'.’yj  =  lO.'j  kv.,  /'yj  :{0,000  kw.  and  =  10,000 

r*-artiv*--klIovolt-anii)ere.s  t:i>;RinK'.  The  point  on  the  N  line 
is  foiirwl  which  cf)rre.vi)onds  to  the  Kiven  valiie.s  of  /'  :inil 
0  This  value  of  S  i.s  not  read,  hut  the  line  of  constant 
\alii*;  is  followed  aloiiK  the  S  axis  tc»  the  place  where  It 
intersects  with  the  line  m.'irked  H  =  10.">  kv.  The  value 
of  Hs  Is  now  r*-ad  <lire<-t  on  the  K-S  scale  atid  Is  107.0. 


The  charts  may  Ik-  drawn  also  for  values  of  constant 
sending  voltage  with  various  values  of  Ps  and  Qs  in  a 
similar  manner  ttt  those  for  the  receiver  eiul. 

d'he  P  and  Q  and  the  .S'  scale  will  be  exactly  the  sanui 
as  in  the  chart  for  the  receiver  end.  The  difference  can 
be  best  .seen  by  conijiaring  the  et)uations  between  E  and  .S' 
for  the  two  cases. 

F'or  the  receiver  end.  Es  —  +  En, 

E.n 

F'ftr  the  sending  end.  En  =  —  4“  L'w. 

I'-s 

This  shows  that  the  sIo|k-  of  the  line  of  constant  send- 
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inp  v(>ltaj(e  for  tlie  sending-eiul  chart  will  fx.*  ncf^ativc  as 
conif)are(l  to  the  positive  sIojk;  for  the  line  of  constant 
receiver  volta^je  for  the  receiver  chart. 

'Hiese  charts  have  been  found  to  Ixj  exceedingly  useful 
and  well  within  the  required  accuracy.  If  they  are  drawn 
u|)  hi  colored  ink  the  lines  are  easier  to  follow.  A  con¬ 
venient  color  scheme  is  blue  cross-section  paper  for  the 
P  aiul  Q  axes,  orange  for  the  .S’  axes,  red  for  /*«  axis 
aiul  green  for  the  lines  of  constant  /:«.  .A  chart  of  this 
type  is  very  easy  to  read. 


Standardization  in  Industry 

Accomplished  in  electrical  Industry  by  co-ordination 
of  manufacturers  with  each  other  and  with  rec¬ 
ognized  standardizing  committees  and  societies 

1>Y  P>.  .\.  Cakstk.nsk.v 
Bryant  lilcctric  Company,  Bridfieport,  Conn. 

TJ 1 1C  term  standardization  is  jierhajis  familiar  to  all 
of  us.  hut  is  erroneously  innlerstood  by  a  great  many 
and  therefore  feared  by  some.  Its  possible  results  are 
looked  U])on  with  disfavor  and  suspicion  by  others  who 
<lo  not  have  an  entirely  clear  conception  of  just  what 
standardization  is  accomplishing  and  will  further  accom¬ 
plish  in  industry  in  the  future. 

d'he  ultimate  purpose  of  standardization  is  to  effect 
more  economical  production  and  distribution.  Hy  so 
doing  it  allows  the  manufacturer  to  bring  the  price  of 
his  |)roduct  down  to  the  price  level  of  the  greater  ma¬ 
jority  of  the  people,  so  that  they  may  not  only  benefit 
by  being  able  to  jmrchase  the  manufacturer’s  jiroduct 
hut  also,  in  turn,  to  increase  the  manufacturer’s  sales 
and  corres])onding  profits  on  these  jiroducts.  .\  stand¬ 
ard,  then,  which  will  acconqilish  the  desired  result  must 
he  very  carefully  set  and  often  changed  with  changes 
in  the  art.  'i'he  standard  must  he  the  best  possible  at 
the  time  or  instead  of  a  profit  we  shall  realize  a  cor¬ 
responding  loss. 

.Standardization  may  include  men,  jiroduct,  materials, 
jiarts,  nomenclature,  eijuiinnent  and  methods. 

.S  i  .\.NI)AHI)IZ.\TIO.\  OF  pRODI  l  TS 

The  standardization  of  jiroducts  is  accomjilished  by 
the  co-ordination  and  co-ojieration  of  the  manufacturers 
with  each  other  and  with  recognized  standanlizing  com¬ 
mittees  and  societies.  The  least  variety  of  similar  de¬ 
vices  which  a  manufacturer  must  produce  to  cover  his 
line  the  larger  the  jiroduction  becomes  on  each  device, 
the  larger  the  profit  for  the  manufacturer  and  the  lower 
the  selling  jirice  to  the  industry.  There  are  today  in 
the  United  States,  as  well  as  in  other  countries,  stand¬ 
ardizing  committees  for  nearly  every  class  of  business. 
It  is  the  close  co-ordination  between  the  manufacturers 
and  these  committees  which  will  effect  the  desired  re¬ 
sults. 

There  is  another  angle  with  regard  to  the  standard¬ 
ization  of  Jiroducts,  as  brought  out  hy  \\^  S.  Rugg, 
vice-president  of  the  \Ve.stinghouse  Electric  &  Manu¬ 
facturing  Company,  in  a  recent  address  liefore  the  Xa- 
tional  Electrical  ^Ianufacturers’  .Association.  An  extract 
form  his  remarks  follows;  “If  electrical  manufacturers 
in  the  United  States  are  to  maintain  their  jilace  in  the 
world  market  and  at  the  same  time  maintain  a  scale 
of  wages  which  will  permit  our  present  or  an  advanced 


standard  of  living,  this  must  he  done  through  an  in-  f 
creased  attention  to  the  costs  of  jiroduction  and  distribu.  # 
tion.  To  achieve  this  there  must  he  a  degree  of  stand¬ 
ardization  sufficient  to  tnaintain  a  given  model  until  tht 
exjiensive  machinery  necessary  for  its  production  in 
(juantity  may  he  justified.’’  Mr.  Kugg  further  exjilained 
that  there  should  he  a  standard  of  jierformance  lieside^ 
standards  of  rating,  dimensions  and  sjieeds.  Regarding 
this  standard  of  minimum  jierformance  for  any  jiroduct, 
Mr.  Rugg  cited  the  following  benefits:  (1  )  lower  cost 
of  manufacturing  and  distribution:  (2)  greatest  adajita- 
liility  to  the  purpose  for  which  the  apparatus  is  to  W 
Used;  ( .f )  greatest  durability:  (4)  lowest  cost  of  main¬ 
tenance:  (  5  )  lowest  cost  of  jiower  for  ojierating  it. 

Standardizing  Materials 

I'he  decision  as  to  the  kind  and  tyjie  of  raw  materia! 
entering  into  the  finished  jiroduct  of  the  comjiany  is  a 
duty  which  should  he  assigned  to  one  man  or  a  com¬ 
mittee  whose  work  it  shall  he  to  see  that  the  one  lie>t 
material  suited  for  that  individual  job  on  which  it  is 
to  he  used  is  sjx'cified,  and  to  confine  these  materials 
to  as  few  a  number  as  jiossihle  without  imjiairing  the 
(juality  of  the  jiroduct.  The  list  of  raw  materials  which 
manufacturing  jilants  may  jiroduce  is  varied.  Ordinarily 
we  think  of  raw  material  as  jiig  iron,  steel  billets,  sheet 
metal,  fiber  tubing  and  the  like.  Nevertheless,  to  other 
manufacturers  such  articles  as  motors,  switches,  wire  I 
and  gears  are  jiurchased  as  raw  material.  Raw  material  : 
is  that  material  which  enters  the  factory  as  such  and 
which  later  becomes  a  jiart  of  the  ultimate  jiroduct.  We 
see.  then,  that  often  the  finished  jiroduct  of  one  com¬ 
jiany  is  the  raw  material  of  another.  Instead  of  order-  i 
ing  all  of  one  kind  of  raw  mate-rial  from  one  liuyer, 
it  is  generally  agreed  that  it  is  better  to  sjirearl  the  order>  i 
over  a  limited  nnmlier,  and  this  can  he  done  only  after 
exact  sjiecifications  for  the  tyj»e  of  material  have  lieen 
determined. 

.Standardization  of  the  comjionent  jiart  which  enter 
into  the  comjilete  device  jiresents  an  imjiortant  jirohlem 
'I'he  greater  the  numher  of  jiarts  concerned  the  greater 
becomes  the  difficulty.  'I'he  electrical  and  automotive 
industries  in  jiarticular,  manufacturing  a  very  large 
nnmher  of  jiarts,  encounter  this  difficulty  to  a  large 
degree,  and  therefore  jirofit  jirojiortionately  by  their 
standardization  methods,  d'he  jirincijile  of  jiarts  stand¬ 
ardization  is  to  use  as  few  simjile  standard  jiarts  as 
Jiossihle.  In  jilants  using  a  large  numher  of  comjiara- 
tively  small  jiarts  the  jilan  of  keejiing  an  uji-to-date 
samjile  of  each  jiart  on  the  disjilay  hoarrl  is  well  worth 
while. 

The  disjilay  hoard  is  under  the  sujiervision  of  the 
engineering,  jiurchasing  or  stores  dejiartment,  as  the 
case  may  he  to  fit  the  rerjuirements  of  the  individual 
comjiany.  I’erhajis  the  best  of  the  three  dejiartments 
mentioned  is  the  engineering  division,  since  in  nearly  all 
cases  it  is  here  that  all  newly  designed  jiarts  originate. 
Refore  designing  a  new  jiart,  then,  the  disjilay  Iward 
is  first  looked  over  very  carefully  to  determine  whether 
or  not  some  existing  jiart  may  not  he  used  instead  of 
designing  a  new  jiart  which  would  necessitate  co.stly 
dies,  molds  or  fixtures.  As  jiarts  become  no  longer 
active  liecause  of  change  in  design  on  the  jiroduct,  it 
is  well  to  remove  these  to  a  sejiarate  disjilay  hoard  on 
which  only  obsolete  jiarts  are  shown.  This  is  found 
to  he  very  heljiful,  since  the  jiart,  which  at  one  time 
due  to  a  change  in  design  of  the  device  on  which  it 
originally  used  has  become  obsolete,  may  fit  in  with 
some  new  product  brought  out  later.  In  some  plants 
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where-  tlie  parts  are  large  and  the  plant  has  Itranch 
factories  in  various  cities  a  display  hoard  showing  each 
component  part  used  by  the  company  would  lie  very 
cumbersome.  In  this  case  catalogs  listing  all  standard 
parts,  with  necessary  illustrations  and  dimensions  issued 
hv  the  main  designing  department  to  all  subsidiary  de- 
s[gmng  deiJartments,  are  useful. 

'I'he  nomenclature  of  parts  and  material  is  extremely 
imp(trtant.  All  the  departments  should  call  the  same 
thing  hy  the  same  name  and  the  nomenclature  should 
he  clear  and  concise,  with  sufficient  hut  not  superfluous 
descri])tion.  The  number  of  descriptive  parts  should 
he  as  limited  as  possible,  but  enough  to  give  all  in¬ 
terested  parties  adequate  information.  Most  plants  as¬ 
sign  designating  numbers  or  letters  to  parts  and  some 
plants  assign  the  same  to  raw  materials,  these  letters  or 
munl)ers  l>eing  arranged  in  a  file  in  alphabetical  or 


numerical  order,  as  the  case  may  l)e.  A  cross-index 
system  of  this  file  arranged  to  descriptive  groups  is 
often  used  to  very  good  advantage. 

Standardization  ok  Equipment 

The  standardization  of  equipment  is  one  which  will 
effect  no  mean  saving.  By  equipment  we  include  every¬ 
thing  which  performs  some  work  either  directly  or 
indirectly  upon  the  product  or  its  component  parts  from 
the  receipt  of  the  raw  material  into  the  plant  until  the 
time  it  is  shipped  out  of  the  plant  in  the  form  of  the 
finished  product.  Some  of  the  savings  effected  hy 
standardizing  equipment  are  as  follow’s :  ( 1 )  A  smaller 
numlier  of  repair  parts  necessary  to  he  carried  in  stock ; 
(2)  operators  familiar  with  all  machines  of  the  same 
tyfie;  (3)  auxiliary  equijiment  standardized  hy  stand¬ 
ardizing  machines  on  which  it  is  to  he  used;  (4)  possible 
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lor  ))iircliasc  r.s  iii  larj'c  (juantities ;  (5)  neater 
appearance. 

Methods  and  ijrocesses  may  he  <livided  into  two  main 
classes:  (I  )  d'hosc  which  enter  directly  into  the  manu¬ 
facture  (jf  the  product,  and  (2)  tliose  which  enter  in¬ 
directly  into  the  manufacture  of  the  ])roduct.  'I'he  first 
j,'roup  contains  such  items  as  dies,  fixtures  and  jij^  de- 
si}.(n,  assembly  methods  and  cmiveyance  systems.  'I'he 
second  grou])  contains  such  methods  as  storekeejjiuf^, 
employment  work,  rate  settinj,^  and  time  keejiinj^.  'I'he 
above  methorls  and  any  others  when  standardized  hy 
all  departments  produce  results  well  worth  the  cost  of 
standardization. 

Summing  uj>  briefly  the  advantaj^es  of  standardiza¬ 
tion.  then,  we  have  the  following:  fl)  It  stabilize'' 
profluction  and  therefore  employment  hy  jiermittine  the 
manufacturer  to  stock  his  warehouse's  in  the  elull  sea¬ 
sons  and  deplete  them  in  active  .seasons,  keepinj^  a  uni¬ 
form  production  throuj^hout  the  year;  (2)  it  lowers 
unit  cost  hy  making  mass  jinKluction  jiossihle;  (.3)  it 
lowers  the  customer’s  jiurchase  price  hy  lowerinj(  the 
unit  cost  to  the  manufacturer;  f4)  it  (|uickens  deliveries 
hy  alk)winj?  the  manufacturer  to  stock  standard  prod¬ 
ucts;  (5)  it  promotes  safety  throuj^h  the  u.se  of  .stand¬ 
ard  ecjuipment  which  is  familiar  to  all. 


Street  Lighting  Costs  Increase 
in  Chicago 

Ac  cording  to  the  32d  annual  report  of  the  Dcjiart- 
‘-ment  of  (jas  and  hdeclricity  of  C'hicago,  it  cost  the 
taxpayers  of  that  city  $2.4S  more  per  lamp  unit  to  light 
their  streets  in  1^28  than  in  1927,  although  the  increase 
in  numher  of  lamps — 75.W1  to  80,545 — was  (>  jier  cent. 
'I'his  ajipears  to  controvert  the  economic  maxim  of  the 
reciprocal  relation  of  volume  and  unit  costs.  'I'he  follow¬ 
ing  table  of  unit  costs,  com])iled  from  the  reports  for 
the  two  years,  shows  some  striking  differences  in  various 
Items,  'fhe  difference  between  the  energy  costs  is  not 
great,  and  it  is  easily  accounted  for  hy  an  increase  of 
average  lamp  size.  Hut  farther  down  in  the  table  one 
finds  it  rather  hard  to  understand  why  it  should  cost  61 
cents  more  per  lain])  for  labor  in  renewals,  cleaning  and 
jiatrolling  in  1928  than  in  1927  on  a  .system  of  such  size. 
'I'his  is  an  increase  of  nearly  20  per  cent,  .'\erial  main¬ 
tenance  is  a  dollar  ])er  lain])  in  the  later  year.  ( )])erating 
overhead  ex])ense  goes  u])  $1.10.  Also,  there  a])])ears  in 
1928  an  item  unknown  to  1927,  “Administrative  Over¬ 
head  h'x])ense.”  which  is  res])oiisihle  for  $2.1'>  added  cost 


on  every  lain])  in  this  city.  I'here  is  about  a  dollar  difUr- 
ence  in  the  totals  of  “Estimated  Additional  (  hart^es,” 
which  1  vidently  indicates  dis])ro])ortionate  growth  of  su]j- 
ply  and  service  facilities. 


Efficient  Maintenance  Truck 
for  Low  Cost 

liv  R.  J.  I)r.\kk 
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T '' 1 1  L  co>)  of  the  tower  and  ])latform  mounted  on  the 
A  street-lighting  maintenance  truck  shown  in  the 
accom])anying  illustration  w.as  $750.  I'his  is  naturally 
exclusive  of  the  truck  and  body.  lns])ection  of  the  ]'ic- 
ture  reveals  that  the  tower  has  two  controls,  one  for 
rotating  it  on  the  ])latform  and  the  other  for  varying 
the  angle  of  the  U])])er  section,  'fhe  ste])S  on  this  'cc- 
tion  and  the  working  ])latform  at  the  to])  are  arranged 
in  the  design  so  that  they  maintain  horizont.'il  ])ositi<»n 
irres]K'ctiv(‘  of  the  angle  of  the  section,  'fhis  outtit, 
which  is  owned  and  o])erated  hy  tlu'  .'\.  .A.  IClectric  C  oni- 
])anv  of  Cici-ro,  111.,  in  the  maintenance  of  an  extensive 
system  of  ornamental  street  lighting  in  Herwyn,  111.  ,  has 
jiroved  itself  to  he  an  efficient  tool. 
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220- Kv.  Transmission 


IX  A  ])a|><r*  ])rcs(‘nte(l  br-forc 
the  rtrctit  Worlrl  luif^incerini,^ 

(  itiitirc^s  at  Tokyo.  Japan,  (le¬ 
sion  aiul  ()]K*ratin}f  ])roblenis  of 
extra  -  -  voltaic  tra!isnii>>ioi) 

(220  kv.  and  above)  were 
«Ii''ni''''e(I  at  >ome  len^tli.  .Xntbors 
(if  tlie  paper  showed  that  the  many  iirohlems  to  he  solved 
liefore  22()-kv.  transmission  became  a  success  had  all 
lieeii  overcome  and  tliat  tlie  four  .American  transmission 
systems  now  ojieratint:  at  this  voltaije  were  showini^ 
reliability  e(|ual  to  that  of  lower  voltaj^e  lines. 

'I'lie  jiaper  states  that  the  performance  of  220-kv.  svs- 
tetns  has  been  a  .threat  ''Ucci'ss  a>id  further  sums  u]i 
(ijK-ratinj^  experience  by  .sayinji; :  “\o  difficulties  liave 

lieen  encountered  that  are  not  foimd  in  lower  volta^'e 
systems.  Xo  radically  different  devices  have  been  found 
necessary.  I  he  increased  loads  made  ])ossihle  by  the 
liii,dier  voltaije  have  ajiproaclied  the  limit  of  synchronous 
stability  <if  sonu*  of  the  lonjj^er  lines.  'I  bis  situation  has 
led  to  further  ^tudy  of  this  stihject  and  better  under- 
standini;  now  exists  of  this  ])rohlem. 

‘‘!  Ii(;i!-Lini/’  .Si:kvi(  i:  .Affkcti:!)  f.y  1>iki)s 

‘‘Peak  loads  as  hii,di  as  2.S8.{KK>  kva.  have  been  handled 
(lay  after  day  over  one  22()-kv.  sy^teln.  When  these 
values  are  considered  there  can  he  no  doubt  as  to  the 
commercial  success  of  transmission  at  extra  hi,!..di  voltage. 
.Some  trouble  from  bird  dro])]>inj.^s  and  from  larj^e  birds 
flyin;.'  between  the  conductors  and  the  tower  have 
occurred  in  California,  d'he  former  difticulty  can  be 
largely  eliminated  by  bird  “nards  which  will  kee])  the 
liirds  from  roo^tinj/  over  the  insulators,  and  the  latter  is 
an  infre(|uent  source  of  troubh*.  Insulation  for  220  kv. 
i"  not  ]>roof  ajj^ainst  llashover  by  lit,ditnin.i(,  and  each 
system  has  had  some  difficulty  from  this  source.  'I’he 
value  of  ground  wires  seems  to  be  fairly  well  established. 
-Also,  it  seems  fairly  well  established  that  a  220-kv.  line  is 
less  subject  to  liL.ditniii!'  trouble  than  a  lower  voltat^e  line. 

‘‘d'here  has  been  some  trouble  from  vibration  of  con¬ 
ductors  re''ultinj4  in  broken  strands  of  the  alnminum 
cable.  In  the  case  of  one  operatiniL;  coniiiany  this  trouble 
seemed  to  Ire  tjeneral  throughout  the  220-kv.  lines,  but 
appeared  to  be  more  jironounced  when  the  coiuluctor 
tension  was  (juite  hitih.  'I  he  condition  was  remedied  by 
vibration  damjiers  which  reduced  the  vibration  to  such 
.'m  extent  that  no  further  trouble  is  anticipaterl. 

"In  regions  where  several  months  elajise  between  rains 
and  where  ocean  fop's  occur  durint;  the  dry  season  some 
trouble  is  had  from  tiashovers  arising;  from  (lirty  insu¬ 
lators  becomini,^  wet  from  the  fo.t^s.  (  )n  lower  volta,i,'e 
lines  it  ix  possible  to  overinsulate  sufficiently  to  avoid 
flasho\crs  between  the  rainy  st;isons.  \ot  enoui,di 
ex|Krience  with  220  kv.  has  been  h.ad  to  show  if  the 
same  ])!an  is  jiossible.  'I  he  only  satisfactory  procedure 

Ii.vird-I I ii/li-l  ’ntldf/r  Trdiismissioii.  "  hy  J.  /’.  Jnlfynidn,  i  lticf 
of  division  of  liydro-chu h  i,  nnd  Irdiisniission  rni/iiii  rrin,/  I’d,  ifi, 
(ids  ('r  Ulcctric  Compdny.  Sdii  l•rani^isco,  iind  /;.  /\.  Stdiiffaclirr, 
electrical  /Protection  cmtinecc  Southern  (  alifornid  Jidison  Loni- 
I'liiiy.  Los  .Ini/clcs,  Calif. 


at  present  is  to  establish  a  routine 
j)ractice  of  cleaning  insulators  so 
as  to  keep  dust  accumulation  down 
to  <'i  safe  operating  amount.” 

In  reviewing  the  ])roblems  of 
design  encountered  when  the  first 
220-kv.  transmission  was  pro])osed 
authors  of  the  ])aper  list  the  following  six  major  prob¬ 
lems  that  had  to  be  solved:  (a)  Insulation,  (b)  corona 
loss,  (c)  high  charging  current,  (d)  ])rotection  and 
switching,  (e)  sy.stem  stability,  and  (f)  lightning. 

hroin  laboratory  te.sts  and  a  study  of  insulation  prob¬ 
lems  it  was  decided  that  the  best  insulation  for  220  kv.. 
nsing  insulators  commercially  available,  would  be  eleven 
standard  10-in.  units  on  f)-in.  centers  for  sus])ension 
and  two  thirteen-unit  strings  for  dc‘ad-ends  and  strain 
]K)sitions.  At  the  higher  voltages  and  with  long  insu¬ 
lator  strings  the  ]>otential  gradient  becomes  extremely 
higb  on  the  unit  ne.xt  to  the  line,  d'he  gradient  across 
each  unit  was  fairly  well  etpialized  by  the  u.se  of  metal 
shield  rings  attached  to  the  conductor  at  the  junction 
of  the  conductor  and  lower  unit,  or  by  the  use  of  one  or 
two  s|K‘cial  nisulator  units  having  slightly  greater 
electrostatic  cajiacity  installed  at  the  conductor  end  of 
the  string. 

( )n  all  22()-kv.  lines  consideration  has  been  given  to 
the  behavior  of  the  jiower  arc  when  a  .string  of  itisu- 
lators  is  flashed  over.  Hardware  has  been  developed  to 
divert  the  arc  from  the  insulator  string  as  far  as  |M)Ssible 
so  as  to  minimize  insulator  breakage  from  contact  with 
tbe  arc.  Present  practice  is  to  provide  a  ring  or  horn 
at  the  tower  end  to  function  with  the  shielding  ring  at 
the  conductor  end  of  a  string  of  insulators.  In  the  latest 
iy])e  of  high-voltage  bushings  for  .ajrjiaratus  this  j^rotec- 
tion  also  is  titilized. 

I'rom  available  information  it  was  believed  that  con¬ 
ductors  for  220  kv.  would  have  to  he  nearly  1  in.  in 
diameter  to  avoid  excess  corona  loss,  h'xperience  with 
the  22f)-kv.  systems  shows  that  the  actual  los.ses  are  not 
I  xcessive  with  conductors  of  this  size.  ("orona  te.sts 
m.'ide  on  the  220-kv.  lines  of  the  Pacific  (las  hilectric 
Company  showed  the  influence  of  factors  not  considered 
heretofore.  I'he  data  obtained  clearly  indicates  the 
nece^^ity  of  further  research  before  conductors  for  still 
bigher  voltages  can  lu  selected  with  an  assurance  that 
the  corona  losses  will  be  within  economic  limits. 

I  I  mil  ('ll  AKi.I.XC  CrKKF.XT 

I  he  charging  current  for  high-voltage  lines  increases 
nearly  in  ])ro])ortion  to  the  voltage,  hence  the  charging 
kilovolt-amjieres  increases  nearly  as  the  scpiare  of  the 
voltage.  Ihir  200  miles  of  (lO-cycle  circuit  about  .'iO.tKX^) 
kva.  is  re(|uired  to  charge  the  line.  'I'his  immediately 
(h  termines  the  amount  of  synchronous  e<|uipment  that 
must  be  available  to  bring  such  a  circuit  u]»  to  voltage. 

l-'rom  the  standiioint  of  (|uick  and  convtaiient  opera¬ 
tion  not  more  than  one  generating  unit,  assisted  by  not 
more  than  one  synchronous  condenser,  should  be  used 
to  ebarge  the  longest  section  of  line.  W  ith  normal  design 
a  hy(lro-electric  generator  can  su])])ly  alxnit  full  load 


l^apcr  before  rokyo  conference 
deals  with  e.\tra-hig;h-voltage 
transmission  problems  and  prac¬ 
tice.  Additional  research  needed 
for  voltajjjes  in  e.xcess  of  220  kv. 


Dicciiihcr  2(V,  7^29 — Hldlrictil  H’orld 


\277 


m 


charj^inj^f  current,  while  a  synchronous  coiulciiscr 
<lcsi}fnc(l  primarily  to  boost  the  voltage  can  snp])ly  only 
about  00  ])cr  cent  of  its  rated  cajjacity.  h'or  the  circuit 
mentioned,  a  55.fXXJ-kva.  generator  aiul  a  20.(XX)-kva. 
synchronous  condenser  are  about  the  minimum-si/.e(l 
units  that  can  he  em])Ioyed.  A  lower  operatinj^  fre- 
<juency  re<luces  the  charj^inj^  kilovolt-amiK-res  in  direct 
jiroportion  to  the  reduction  in  frefjuency.  I*>ven  UK) 
miles  of  circuit  at  30  cycles  and  220  kv.  would  have  a 
chari^^iiif'  kva.  of  21. (XX). 

Generators  and  their  excitation  systems  must  he  spe¬ 
cially  desij'ned  t(j  carry  heavy  char},dnj(  currents 
Generator  excitation  must  he  very  low.  hut  must  he 
stable,  and  these  re<|uirements  impose  conditions  not 
otherwise  enccnintered.  .'\  normally  designed  j^enerator 
will  not  have  sufficient  synchnmizinjj  ])ovver  to  hold  in 
step  with  the  system  if  operaterl  with  its  outi)Ut  delivered 
at  :i  hijjhly  leading  ]K)wer  factor,  d'his  characteristic 
makes  it  neces.sary  to  so  desij^n  a  hif^h-voltaj^e  system 
that  the  j.(enerators  will  not  have  to  carry  api)reciahle 
charj^in^  current  when  carrying  load,  d'his  result  can 
he  had  by  o])eratin}^  the  j^eneratinj^  end  so  that  the 
charj,dn^f  current  will  he  supjdied  from  the  receivin^^ 
end.  d'his  condition  relieves  the  synchronous  condensers 
of  su|)plyin^^  as  much  boost  as  would  he  re<piirefl  other- 
wi.se  under  a  heavy  delivered  load,  hut  may  impose  on 
them  the  duty  of  sup])lyin}^  additional  charj^dn}^^  current 
under  li},dit  load  conditions.  .After  the  first  synchronous 
condenser  station  is  pas.sed  the  system  may  he  o])erated 
at  a  constant  voltajife  if  conditions  made  this  desirable. 

VoLTACK  kKCl  l.ATIO.V 

An  important  economic  consideration  in  hij.,di-v(»ltaj,a‘. 
loiiff-distance  transmission  is  the  cost  of  devices  for  ])ro- 
vidinjf  satisfactory  voltaj^e  regulation  at  the  receivinj^ 
end  of  the  line.  Economic  considerations  do  not  ])ermit 
the  voltaj^e  at  the  ^^eneratin^'^  plants  to  he  variefl  over 
any  considerable  ranj^e  when  load  is  hein^f  carried,  nor 
may  the  j^enerators  he  operated  over  any  wide  ranj^e  of 
power  factor.  If  voltage  re^mlatinj.(  devices  are  not 
empkjyed  the  variation  in  voltaj^e  over  a  lonj^  hi}j[h-volta}^e 
line  under  variations  of  load  will  exceed  j^reatly  the 
permissible  variation  of  j^enerator  volta^a*. 

I'ortunately,  the  volta^a*  drop  de|)ends  n])on  the  ])ower 
factor  of  the  lo.'i^l  as  well  as  upon  the  amount  of  loa<l. 
and  this  fact  ])ermits  the  use  of  tlu*  synchronous  con- 
deu.ser  for  correctinj'  the  power  factor  of  the  load 
current  to  a  value  which  results  iu  the  desired  voltajj^e 
drop  over  the  line,  d'he  cost  of  the  synchronous  con¬ 
denser  installation  at  the  receivinj'  substation  must  he 
regarded  as  a  j)art  of  the  cost  of  the  transmission  system. 

On.  Circuit  Hkkakkrs 

Oil  circuit  breakers  for  22()-kv.  service  are  the  out¬ 
growth  of  experience  with  lower  voltage  outdoor  type 
breakers.  Probably  one  of  the  outstanding  pntblems  was 
that  of  develo])ing  a  suitable  and  rugged  bushing.  'I'liis. 
together  with  increasing  the  length  of  stroke  and  em- 
])loying  a  larger  and  more  rugged  tank  and  developing 
a  rugged  operating  mechanism,  has  resulted  in  an  oil 
circuit  breaker  which  has  given  (piite  satisfactory  per¬ 
formance  so  far.  The  high  cost  of  breakers  has  made 
neces.sary  the  use  of  the  minimum  number  consistent 
with  safe  operating  practice.  W  hen  it  is  considered  that 
a  220-kv.  bus  position  costs  about  $1(X),0()0.  it  is  evident 
that  high-tension  switching  must  be  a])])lied  with  con¬ 
siderable  care. 

'I'he  demands  of  220-kv.  operation  reipiire  that  the  oil 


circuit  breaker.*)  not  only  clear  the  fault  from  the  .system 
but  accom])lish  this  in  the  shorte.st  ]X)ssible  time.  The 
sooner  the  fault  is  cleared  the  less  the  possibility  of  a 
severe  system  flisturbance  and  damage  to  lines  and  equip¬ 
ment.  'I'he  short-circuit  current  which  a  220-kv.  oil 
circuit  breaker  may  have  to  handle  is  enormous  on  large 
systems.  'I'he  latest  switches  have  an  interrupting  capac¬ 
ity  of  2,5(X),fXX)  kva..  and  it  ajipears  that  system 
re(|uirements  may  demand  a  30  to  40  ]K*r  cent  increase 
«)ver  this  rating. 

'I'he  heavy  operating  mechanism,  together  with  the 
long  stroke  necessary,  does  not  ])ermit  as  firompt  an 
opening  of  the  breaker  as  is  desirable.  About  the  mini¬ 
mum  time  obtainable  at  jiresent  is  one-half  secoml. 
whereas  an  ojierating  time  of  four  or  five  cycles  would 
be  more  ilesirable.  'I'he  maintenance  rec|uired  to  keep  oil 
circuit  breakers  in  fir.st -class  condition  results  in  a  rather 
high  operating  cost  unless  duplicate  or  spare  breakers 
are  jiroviderl  or  jirotection  is  sacrificed  when  they  are 
being  serviced  or  repaired. 

Rki.av  Pkotixtiox 

\’arious  types  of  jirotective  relay  schemes  have  been 
ap])lied  to  22()-kv.  lines.  Power  directional,  ground  or 
residual  current  directional,  balanced  or  differential  cur¬ 
rent,  inqiedance.  overcurrent,  and  combinations  of  these 
all  have  been  used.  de]>ending  upon  the  conditions  of 
single  or  multiple  line  operation.  Due  to  the  fact  that 
apparatus  for  use  on  ,220-kv.  systems  is  (piite  exjiensive 
it  has  been  found  neces.sary  in  most  cases  to  make  use  of 
hushing  type  current  transformers  mounted  in  the  oil 
circuit  breakers  for  the  current  element  of  relays. 
W  here  a  .source  of  potential  is  needed,  this  has  been 
obtained  usually  from  the  low-voltage  side  of  the  power 
transformers.  If  relays  are  installed  at  a  switching 
station  where  no  transformers  are  available  current 
relays  only  must  be  used,  but  this,  of  course,  does  not 
involve  great  difficulties. 

During  the  ])ast  31  years  of  220-kv.  operation  on  one 
system  there  have  been  14X  cases  of  trouble  and  in  all 
cases  a  flow  of  ground  current  was  recorded.  Kven 
though  the  trouble  resulted  from  widely'  varying  causes, 
such  as  birds,  tires,  floods,  lightning,  sleet,  contact  with 
telephone  wires  and  contact  with  trees,  etc.,  ground  cur¬ 
rent  is  always  indicated.  .Accordingly,  on  one  system  the 
decision  has  been  made  to  rely  for  protection  solely  upon 
residual  or  ground  current  relays.  For  single  line  opera¬ 
tion,  in  cases  where  a  line  is  removed  from  service  for 
rejiairs,  protection  is  provided  for  the  line  in  service 
by  means  of  ground  directional  relays,  or,  where  no 
transformer  bank  is  installed,  by  means  of  ground  over¬ 
current  relays.  'I'his  simjilification  of  the  relay  installa¬ 
tion  permits  a  duplicate  set  of  relays  at  considerable 
.saving  in  cost  over  the  combined  cost  of  ])hase  and 
ground  relays. 

(iround  directional  relays  have  been  ajiplied  on  some 
systems  and  have  a  good  performance  record.  Phase 
relays  are  retained  on  most  systems,  but  many  engineers 
are  agreed  that  jihase-to-ground  protection  is  the  most 
essential  for  220-kv.  operation.  'Fhe  protective  scheme 
used  on  the  latest  220-kv.  lines  depends  upon  the  opera¬ 
tion  of  impedance  relays.  W  hatever  type  of  relay  is 
used,  it  is  vital  that  it  be  absolutely  selective  and  speedy 
in  its  oj)eration.  Present  relays  will  hardly  operate  in  a 
])eriod  of  less  than  one-tenth  of  a  second.  From  one- 
tenth  to  one-half  a  second  may  be  sufficient  in  most  cases, 
but  if  relays  could  be  purchased  and  applied  which  would 
function  reliably  in  one  or  two  cycles  they  would  be  far 
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iiig  ami  receiving  ends  is  the  rapidity  of  operation  of 
protective  relays  and  oil  circuit  breakers.  If  the  time 
could  he  materially  reduced,  for  example  to  a  value  as 
low  as  (jiie-quarter  of  the  time  now  required,  it  is  very 
probable  that  troubles  could  he  successfully  cleared 
while  transmitting  much  greater  amounts  of  power  than 
at  present  without  disturbance  to  the  system. 

5.  'I'he  construction  of  220-kv.  lines  is  such  that  i)hase- 
to-ground  faults  predominate.  It  has  been  determined 
that  the  flow  of  ground  current  through  the  fault  causes 
a  heavy  demand  upon  the  transmission  system  due  to 
the  power  consumed  in  the  fault.  For  these  reasons 
there  has  been  an  increasing  tendency  to  consider  the 
advantages  (tf  using  some  means  of  limiting  gnjund  cur- 


Distinctive  t  ype  of  22()-Kv.  Bus  Used  on  One  American  System 


Iron  pipe  l)us  Mipported  i»y  peil«*stal  insnhitors  eliminates  overliead  steelwork  in 
thi.s  type  of  220-kv.  Inis  oriKinuted  Py  tlie  .Southern  ('alifornia  Kdison  Company. 


inent  so  as  to  build  up  a  vttltage  tpiickly  across  the  lieM 
winding  of  a  synchronous  machine  is  necessary.  I»y 
providing  additional  magnetomotive  force  to  neutralize 
the  demagnetizing  action  of  the  short-circuit  current  in 
the  armature  winding,  and  doing  this  in  less  than  one 
second,  there  is  less  tendency  for  a  system  t*)  become 
unstable  than  if  excitation  is  applied  at  a  slower  rate. 

.3.  Some  means  momentarily  to  decrease  the  output  of 
the  generators  at  the  sending  end  of  a  long  transmission 
line  at  the  time  of  a  short  circuit  should  decrease  the 
tendency  for  the  generators  to  get  out  of  step.  A  device 
actuated  by  ground  current  and  operating  upon  the 
waterwheel  governors  has  been  considered,  (ienerators 
at  the  receiving  end  should  be  able  to  jiick  uj)  momen¬ 
tarily  most  of  the  load  so  drojqK'd  so  that  the  .system 
fre(|uency  should  not  suffer  to  any  great  e.xtent. 

4.  Probably  the  main  factor  in  reducing  disturbance 
and  jireventing  loss  of  synchronism  between  the  generat- 


rent,  such  as  a  resistance  or  reactance  in  the  neutral  of 
some  of  the  22()-kv.  power  banks. 

'I'he  decision  has  been  reached  on  one  system  that 
future  transformers  for  220-kv.  ojieration  shall  either 
be  provided  with  the  neutral  ends  of  the  windings  insu¬ 
lated  for  72  kv..  .so  that  reactors  or  resistances  may  be 
used,  <ir  else  that  transformers  shall  be  operated  with 
neutrals  ungrounded  where  there  are  adjacent  grounded 
banks  to  maintain  the  system  neutral.  ( )n  lower  voltage 
lines  the  Petersen  coil  has  been  widely  used  in  Furojie, 
and  it  may  yet  And  more  application  on  high-voltage  lines 
both  in  luiro|K-  and  .America. 

6.  In  the  final  analysis  the  stability  of  a  transmission 
system  is  determined  by  the  longest  section  of  line  which 
may  be  suddenly  isolated  from  the  system  to  clear  a 
fault.  If  the  power  demand  is  such  that  the  reduced 
transmission  line  capacity  will  not  hold  the  generating 
and  receiving  ends  in  synchronism,  it  is  obvious  that 
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Mt>tahility  will  result.  'J'he  excitation  and  remilatinj,^ 
devices  can  only  nuxlify  this  situation  within  their  limits, 
hence  the  power  loafl  must  he  kept  down  to  a  value  which 
will  ^ive  stable  ojK-ration  with  the  line  cajjacity  available 
after  isolating  a  faulty  section. 

"I'nK  Lkwit.ninc;  Pkohi.km 

When  2(X)-kv.  systems  were  first  considered  it  was 
thought  they  might  Ik-  nearly  immune  to  effects  of  light¬ 
ning,  hut  operating  records  show  that  they  are  not 
entirely  free  fnim  lightning  trouble.  However,  they 
are  undoubtedly  superior  in  this  resiK-ct  to  lower  voltage 
lines,  decent  investigations  of  lightning  surges  indicate 
that  the  highest  lightning  voltage  exceeds  the  strength 
of  any  line  insulation  m  use  uj)  to  this  time.  .Surges 
of  more  than  2.tKX),(XX)  volts  have  been  recorded  and  it 
ajipears  that  the  only  ^iracticahle  way  tn  handle  such 
surges  is  by  means  of  protective  devices  rather  than  by 
relying  entirely  ujxm  the  strength  of  insulation. 

'I'he  failure  of  insulation  of  station  ajiparatus  is  ohvi- 


hreakage.  Unequal  sleet  loadings  of  the  conductors  and 
the  ground  wire,  couplefl  with  different  times  of  unload¬ 
ing.  may  result  in  contact  between  a  conductor  am]  tin. 
ground  wire.  Unequal  wind  loading  due  to  the  difference 
ill  area  between  the  conductors  and  the  ground  wire, 
together  with  different  stringing  tensions,  may  result  in 
different  periods  of  swaying,  which  in  a  high  wind  may 
result  in  contact  where  a  long  sjian  between  towers  is 
involved. 

Kxisti.ni;  Sv.stkms 

'file  first  220-kv.  ojieration  was  that  of  the  Southern 
(  alifornia  Ivlison  C'ornpany  between  the  liig  (  reek 
hydro-electric  jdants  and  I  .os  Angeles,  which  liegan  May 
().  l‘>2.^.  'I  bis  ojK-ratifin  was  over  .a  distance  of  apjiroxi- 
mately  225  miles  and  consisttxl  of  the  two  original  l.SO-kv. 
Ihg  ('reek  lines  remodeled  and  reinsulated  for  220  kv. 
On  November  16,  192.3,  the  Pit  River  line  of  the  I’aeific 
(las  N'  Ulectric  Comjiany  was  jdaced  in  oiteration  at  220 
kv.  Success  of  these  operations  led  to  the  planning  of 


220- Kv.  : 
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Data 
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<  Ipcration 
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1928 
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ously  more  .serious  than  the  failure  of  the  line  insulation. 
There  have  been  a  few  failures  of  220-kv.  ])ower  trans¬ 
formers  as  the  result  of  rejieated  lightning  surges.  'I'his 
indicates  that  the  high-voltage  stresses  which  may  Ik- 
(-ncf)untered  from  lightning  are  much  greater  than  was 
originally  anticipated.  It  a])])ears.  therefore,  that  it  is  a 
matter  of  utmost  importance  to  jirovide  means  of  protect¬ 
ing  the  ajijiaratus  in  the  generating  ])lant  or  substation. 
Owing  to  their  high  first  cost,  lightning  arresters  for 
220  kv.  have  not  been  used  extensively. 

'file  most  jiracticahle  means  developed  so  far  to  lower 
the  induced  high-voltage  surges  from  lightning  is  by 
means  of  one  or  more  overhead  ground  wires  mounted 
on  the  towers  above  the  conductors,  'fo  realize  the 
greatest  benefit  from  overhead  ground  wires  it  is  neces¬ 
sary  that  the  tower  footings  he  well  grounded,  and  some 
engineers  .advocate  that  the  overhead  ground  wire  be 
made  of  material  having  as  low  electrical  conductivity  as 
consistent  with  the  necessary  mechanical  .strength.  To 
obtain  proper  clearance  between  jihases  and  from  con¬ 
ductors  to  ground  a  220-kv.  line  cannot  be  mounted  very 
close  to  the  earth,  jiarticularly  where  vertical  construc¬ 
tion  is  used.  Accordingly  as  the  induced  voltage  on  a 
conductor  from  an  adj.acent  lightning  di.scharge  is  a  func¬ 
tion  of  the  height  of  the  conductor  above  ground  it  is 
(|uite  important  th.at  some-  means,  such  as  overhead 
ground  wires,  he  used  on  22()-kv.  lines  if  the  line 
traverses  a  territory  which  is  subject  to  lightning  storms. 

'fhe  gre.atest  difficulty  at  j)resent  is  to  obtain  a  ])ro])er 
installation  of  the  overhe.ad  ground  wire  .so  .-is  to  pro¬ 
vide  sufficient  strength  of  att.achment  to  the  tower  with  a 
minimum  jxissihility  of  break.-ige  and  ade(|uate  clearance 
from  the  conductors  at  all  times,  'fhe.se  conside-rations 
are  not  always  .so  e.a.sy  of  attainment,  for  vibration  of 
the  ground  wire  may  result  in  crystallization  and  ultimate 


other  lines,  and  in  192H  the  Conowingo  project  \v;i' 
placeil  in  operation,  d'wo  single-circuit  lines  58  miles 
ling  connect  the  Conowingo  hydro-electric  ])lant  with  tlu- 
IMymouth  Meeting  subst.ation  in  Phil.adelphia.  The  syn¬ 
chronous  condensers  at  Plymouth  Meeting  are  note¬ 
worthy  from  the  f.act  thc'it  .at  present  they  .are  installed 
almost  entirely  for  the  purjxise  of  m.aintaining  line 
staiiility  at  the  time  of  transient  disturb.ances.  They  are 
hardly  necessary  at  jiresent  for  line  regulation,  hut  their 
v.alue  for  line  stability  has  been  well  demonstrated,  'fhe 
C'onowingo  line  is  an  illustr.ation  of  the  use  of  220  kv. 
for  transmitting  a  large  .amount  of  power  for  a  relatively 
short  distance.  'I'his  220-kv.  ])roject  was  followc-d  by 
the-  Wallenpaupack  line,  placed  in  oiier.ation  in  1929. 

Most  recent  of  the  22()-kv.  ])roj(-cts  is  the  line  of  the 
Gatineau  Power  ('ompany  in  Canada,  'fhis  line  is  2.30 
miles  long  and  connects  the  P.augan  h'.alls  plant  with  tlu- 
system  of  the  1  lydro-Ulectric  Power  (kimmission  of 
( )nt.'irio  :it  'foronto.  'I'he  accouqi.anying  table  gives 
essenti.al  d.'ita  on  these  five  220-kv.  oper.'itions. 

During  the  ji.ast  few  years  there  has  been  considerable 
activity  in  the  design  and  installation  of  220-kv.  trans¬ 
mission  lines  in  (jermany.  So  far  as  is  known,  oix- 
220-kv.  line  has  recently  hc-en  ])lac(-d  in  o])eration.  I  hi-- 
line  comu-cts  steam  ])lants  at  ('ologne,  C'ohleiiz,  Maiiii- 
hc-im  and  Wurtti-mberg  to  the  Aljiine  jxivver  sources. 
'Tower  design  differs  somewhat  from  .Americ.'in  ])ractice 
in  that  towers  are  (|uite  high  in  comparison  to  the  base, 
almost  assuming  the  jiroportions  of  a  latticed  steel  |X)le. 
.Static  grading  rings  are  used  and  fewer  insulators  .'ire 
used  th.'in  in  American  practice.  'The  c.'ip  and  pin  insu¬ 
lators  are  longt-r.  resulting  in  gre.'iter  spacing  between 
]X)rcelain  disks.  Other  l'airo])ean  countrie.-^  have  not  yet 
gone  to  this  higher  transmission  voltage,  but  ti-ntative 
projects  are  being  considered  in  h'rance  and  Russia. 
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'1  111-  fcoiioinic  capacity  of  a  22()-kv..  50-  or  OO-cyclc 
rin  iiit  is  from  1(X),0(X)  kvv.  tf)  2fK).(XX)  k\v..  (Icpcndinj; 
upon  the  Icn^fth  of  transmission  and  other  factors,  such 
a'  die  cost  of  power  and  the  cost  of  the  circuit.  'Idle 
fcoiioinic  capacity  of  a  330.0fX)-kv..  50-  or  00-cycle 
cin  lilt  is  from  2(X),(XK)  kw.  to  400,(XX)  kvv.  b'evv,  if  any, 
instances  have  yet  appeared  where  the  situation  jiistilies 
iiitru^tin<(  such  a  larc^e  amount  of  power  to  a  sin^de  cir¬ 
cuit  However,  such  situations  may  arise  and  it  is  ipiite 
proper  to  iiuiuire  if  such  a  transmission  can  he  designed. 

I  here  is  no  douht  that  transformers  can  he  desippied 
for  such  service.  Many  test  transformers  have  been 
operated  over  lon^  periods  at  voltafj;es  in  exces,'.  of  the 
I'M)  kv.  to  ground  recjuired  for  330  kv.  ( )il  circuit  hreak- 
efs  can  rlouhtless  he  constructed  with  insulation  and  with 
a  total  break  suitable  for  this  duty.  An  important  jiroh- 
leiii  will  he  to  keep  the  speed  of  break  sufficiently  hi«fh. 

1 'resent  knowledt,fe  of  corona  loss  on  conductor^  over 
1  ill.  in  diameter  does  not  seem  sufficient  to  justify  the 
belief  that  conductors  for  voltaj^es  above  220  kv.  can  be 
chosen  with  any  accurate  knowledtje  of  what  the  lo.sse^ 


will  be.  Certainly  further  re.search  in  this  subject  is 
badly  needed. 

( )ne  of  the  subjects  which  received  the  most  study 
when  220  kv.  wa^  first  under  consideration  was  the  line 
insulation.  It  must  be  admitted  that  no  radically  new 
in>ulator  unit  was  developeil  and  that  the  ordintiry  sus¬ 
pension  unit  assembled  in  a  longer  strini^  with  or  without 
some  form  of  jfradin.i^  riu_«(  or  arciutj  device  has  done 
very  well.  It  does  not  seem  at  all  certain  that  more 
of  these  unit>  will  e<|ually  well  withstand  a  higher  volta|^[e. 
(  )ne  of  the  problems  is  the  matter  of  the  distribution 
of  voltage  duty  in  the  striin^  when  the  units  are  wet, 
:in<l  especitilly  when  the  unit'>  are  dirty  and  wet. 
(  tb^ervations  of  insulator^  on  lower  voltaj^e  lines  indicate 
that  the  unit  dutv  varic-s  rapidly  and  widely  with  a  tend¬ 
ency  to  Ika^hover  of  unit',  which  dry  first  and  take  too 
much  volt.'iye.  'I'hi'.  mii^ht  he  a  seriou'.  m.itter  in  very 
lonj4  string',  at  very  hi^h  voltaf^e. 

I'urther  research  into  the  problems  of  extra-hi^h-volt- 
ajje  transmission  seems  to  be  needed  before  present 
practice  ctin  be  e.xtended  to  any  threat  extent. 


Surveying  Prospective  Rural  Business 

Maps  showing  potential  business  aiul  ilata  sheets  furnishing  a 
guide  to  prospectiv  e  rev  enue  fouiul  essential  in  laying 
out  a  rural  electrification  program 

liv  r.  .\.  I'URIO.V 
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WflERR  a  rural  electrification  program  is  to  be 
embarked  upfui  on  a  large  scale  and  where  an 
extension  policy  attractive  to  the  farmer  is  in  effect  it 
is  necessary  to  organize  the  effort  to  obtain  «|uick  results, 
save  cost  of  construction  and  later  o)K*rating  costs.  .An 
im|M)rtant  factor  in  such  an  undertaking  is  an  accurate 
knowledge  of  how  much  husiuess  is  available  and  how  it 
lies  with  re.s|K“Ct  to  existing  lines,  b'or  this  purpose  a 
complete  survey  of  the  territory  is  necess.'irv  with  the 
results  presented  in  gra|)hical  form. 

riie  final  map  should  clearly  indicate  just  where  the 
good  and  lean  business  is.  how  best  to  organize  to  nego¬ 
tiate  the  business  and  when  it  should  be  .soliciterl  to  fit  in 
with  the  program  of  the  construction  crews  lu  other 
words,  this  should  he  a  basic  campaign  map  for  the  attack 
nil  the  problem.  Also  such  a  map  is  basic  for  the  engi¬ 
neering  of  the  project. 

In  designing  a  rural  system  to  be  gradually  spread  out 
over  a  large  farming  district  jiroper  location  of  substa¬ 
tions  and  trunk  lines  and  correct  choice  of  voltage  and 
size  of  copper  mean  a  great  deal  to  the  success  of  the 
undertaking,  'fliis  is  true  because  an  inipro|K-rly  de¬ 
signed  system  means  that  about  the  time  the  rural  hues 
become  loaded  and  begin  paying  for  themselves  exjieii- 
sive  reconstruction  will  be  necessary.  Simply  to  add  one 
short  extension  upon  another,  like  the  branches  of  a  tree, 
without  thought  to  ultimate  layout  is  fundamentally  incor¬ 
rect  procedure.  With  the  map  resulting  from  the  survey, 
however,  a  goofl  ultimate  jilan  can  lie  determined  upon  .so 
that  all  work  done  will  fit  into  that  plan.  ALso,  engineers 
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directing  the  coiistructifm  crews  find  such  a  mai>  of  great 
value  in  handling  the  building  of  lines  efficiently. 

'I'lie  survey  made  on  the  system  of  the  Idaho  IViwer 
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('•)nn>any  lias  been  carried  on  cfTcctivcly  by  a  tbrec-man 
party  travclinji;  in  an  automobile.  One  of  these  men  was 
familiar  with  distribution  en^ineerinjj  and  also  had  been 
en^af»^ed  «)n  the  wf)rk  of  negotiating  service  contracts 
with  farmers,  so  that  be  was  generally  able  to  judpe 
f|uite  accurately  what  revenue  could  be  expected  from 
a  farm  by  looking  over  the  ])remises  and  could  also 
foresee  construction  difficulties  in  running  lines.  The 
distribution  engineer  belonging  in  the  particular  district 
surveyed  was  a  member  oi  the  |)arty  and  flid  the  driving. 
'I'be  third  man  was  an  agriculttiral  engineer  and  gathered 
flata  regarding  jiossibilities  of  irrigation  and  drainage 
])umping  and  other  apparent  uses  for  power  and  also 
fdled  out  an  agricultural  data  sheet  covering  each  farm. 
This  party  covered  from  80  to  l.SO  miles  a  day  of  coun¬ 
try  roads,  running  backward  and  forward  on  section  and 
half-section  lines.  .Short  stops,  scarcely  nK)re  than 
momentary,  were  made  op|)osite  each  farmhouse  and 
the  data  recorded. 

Rkcords  that  llF.i,i*i:n  .A.nai.vsis 

To  facilitate  taking  of  flata.  two  companion  sheets 
were  preparetl.  'I'he  first  was  an  outline  township  map 
showing  outstanding  |)hysical  features,  such  as  railroafls, 
]iower  lines,  villages,  tfiwns,  rivers,  creeks,  canals,  etc. 
'Fhis  allowed  the  surveyors  to  keep  themselves  located 
and  upon  the  map  the  distribution  engineer  marked  the 
location  of  each  farmhouse  with  a  number  besifle  it. 
He  markefl  each  house  with  a  symbol  which  showed  the 
classification  fif  the  farm  as  regards  revenue  anfl  whether 
it  was  a  gofifl  or  ])oor  ])ros])ect  for  a  service.  Such  a 
sheet  is  shown  in  the  accom])anying  illustration. 

I'he  second  sheet  was  used  by  the  agricultural  engineer 
to  record  his  data,  using  numbers  to  tie  in  with  the  loca¬ 
tion  of  the  farm  on  the  townshij)  map. 

'fhese  two  sheets  furnished  the  data  for  locating  aiifl 
classifying  the  farmhouses  on  a  large  general  map  of  the 
district.  They  were  filed  in  books  and  .served  later  for 
reference  in  more  detailed  study  by  power  and  appliance 
salesmen. 

Before  the  field  survey  was  started  the  outlines  of  the 
general  maps  had  been  prejiared.  'Fhey  were  made  to 
a  scale  of  1  in.  to  the  mile  and  showed  the  main  physical 


features  as  described  for  the  small  township  maps.  .Sinco 
the  prospective  farm  business  of  the  Idaho  Power  Com- 
yiany  lies  largely  on  irrigated  lanrls,  the  limits  of  this 
business  were  quite  sharply  marked  by  the  edges  of 
irrigation  tracts.  The  barren  country  beyond  the  limits 
of  irrigation  were,  therefore,  indicated  by  a  brown  color 
on  white  jirints  of  the  map.  The  irrigated  country  was 
shown  in  dark  green  and  jiroposed  future  irrigation 
tracts  were  shown  in  light  green.  This  gave  a  clear  pic¬ 
ture  of  the  country  to  be  surveyed. 

As  the  work  of  the  survey  jiroceeded  the  farmhouses 
w’ere  located  and  their  classification  indicated  by  .symlwls 
on  the  colored  jirint.  .Any  proposeil  drainage  or  irriga¬ 
tion  pumping  also  was  shown.  C'ojiies  of  the  colored 
comjileted  maps  were  then  distributed  to  sales  managers 
and  division  managers  having  charge  of  negotiating  new 
business,  to  engineers  having  to  do  with  design  and  lay¬ 
out  of  lines  and  to  snyx-rintendents  having  charge  of 
construction  of  lines.  They  are  in  daily  use  and  have 
proved  to  lie  of  inestimable  value. 

The  cost  of  the  entire  work  on  the  Idaho  Power  Com¬ 
pany’s  system,  comprising  five  divisions  and  covering 
more  than  2,000  square  miles  of  irrigatecl  country,  was 
estimated  at  $.3,000.  On  account  of  all  the  w’ork  not 
Ixing  completed,  it  is  not  known  y'et  whether  the  actual 
cost  will  reach  or  exceed  this  amount.  However,  the 
value  of  the  maps  so  far  com])leted  is.  no  rloubt,  greater 
than  the  cost. 

Elnergy  Used  by  Appliances 

''HE  accomjianying  table,  compiled  from  various 
sources,  gives  working  figures  on  the  yearly  energy 
consumjition  of  various  electrical  apjiliances.  as  well  as 
their  wattage. 

.Averages  deyiending  on  the  habits  of  individual 
families  are  at  best  rough  approximations.  'I'here  arc 
wide  <lifferences  in  the  figures  given  by  different  observ- 


Approximnte  (Consumption  of  Domestic 
Equipment 


.\pplianrp 

Watts 

Annual 

Kw.-Hr. 

Clocks,  electric 

2 

17 

Clothes  washers 

250 

240 

f'ookers 

660 

108 

Dishwashers 

175 

15 

Kkk  cookers 

450 

lOxercisers 

25 

Fans,  ceilina 

Desk,  lO-in 

25 

10 

Desk,  1 2-iii 

.  55  i 

40 

Exhaust,  domestic 

50 ; 

Heaters  and  radiators 

600 

40 

IleatinKpads 

60 

18 

Hot  plates,  (trills 

500 

34 

Ironin(t  machines 

1,100 

125 

Irons,  3-lb 

330  1 

72 

6-lh 

600  / 

Oil  burners 

200 

Percolators 

375 

50 

Radio  sets 

103 

Kan(tes 

5,000 

1,500 

Refrigerators,  domestic 

290 

725 

Sewing  machines 

Toasters 

25 

10 

500 

50 

Vacuum  cleaners 

140 

36 

Violet  ray  outfits 

30 

1 

tO 

Waffle  irons 

660 

Portable  lamps 

80 

- - 

■  — 

■  -r:— 

ers.  since  no  practical  methfxl  exists  whereby  th(‘  con¬ 
sumption  can  be  measured  in  a  sufficiently  large  number 
of  families  to  afford  a  reliable  average.  'Fbe  table  will, 
however,  serve  as  a  general  guifle  to  show  how  much 
load  may  be  expected. 
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Welding  Power  Plant  Piping 


Applications  for  which  electric  arc  welding  are  specified, 
'rime  studies  on  welding  operations  in  comparison  with 
erection  of  flanged  joints.  Supplementary  economy  of 
pipe  welding  lies  in  ease  of  application  of  heat  insulation 


By  C.  I.  Goudey 

Construction  F.stunotor  Detroit  Edison  Company,  Detroit,  Mich. 


Electric  arc  wcUling  of  pipe  lines  is  an  accepted 
practice  in  the  Detroit  Edison  Comi)any  for  certain 
types  of  services.  The  applications  for  which  it  is 
si)ecifie*d  were  decided  in  a  general  design  conference 
uliere  variftus  nieth«Kls  of  constructing  steam  power 
stations  and  other  system  strnctnres  were  analyzed. 
Eased  on  relative  ])hysical  merits  and  cost,  the  applica¬ 
tions  selected  were : 

1.  Main  heating  header  welding  is  to  he  done  under  ex¬ 
traordinary  inspection.  The  taper  on  the  ends  of  all  piping 
must  be  gaged  before  it  is  welded,  .^n  inspection  of  the  weld 
is  to  lx-  made  after  the  first  beading  operation  as  well  as  when 
it  is  finished. 

2.  Itleeder  connections  between  the  12-in.  heating  headers 
and  shut-off  valves  on  bleeder  lines. 

.1.  All  piping  in  condensate  return  pump  pit*;. 

4.  Two-hundred-pound  saturated  steam  hea<lers  between 
reducing  stations  and  12-in.  heating  headers. 

5.  Compressed  air  piping,  including  suction  lines,  headers 
and  risers. 

fi.  Exhaust  lines  of  boiler  feed  pump  turbines,  general 
service  pump  turbines  ami  4,0fK)-kw.  direct-current  unit  ex¬ 
haust,  beyond  the  atmospheric  relief  valves  to  atmosphere. 

7.  I)ry  vacuum  pump  exhausts  to  canals. 

8.  All  vents  that  arc  not  under  vacuum,  except  safety 
valves  on  boilers. 

9.  Steel  soot  removal  piping  from  boilers. 

1ft.  Circtilating  water  piping  to  and  from  auxiliary  con¬ 
densers. 


Table  I — Unit  Quantities  Labor  and 
Expended  Material  for  Jf  eldintj  Joints 


Hlze  Pip«*,  Inches 

! 

•I 

4 

« 

H 

10 

12 

Cutting  bevclR  marliinlRt,  iniiiiitcs. 

10 

10 

12 

15 

20 

27 

30 

Mark  wit)i  teinplate  fitter,  tniiiub-R. 

10 

10 

to 

10 

10 

10 

10 

Toreh  bevel — welder  and  heliter,  ininuteo 

10 

10 

10 

15 

18 

20 

20 

Torrh  rut,  minutep 

10 

10 

10 

15 

18 

20 

20 

Lining  joint  on  ground  fitter  two  beljM'rR, 
niinutep 

5 

5 

10 

10 

15 

20 

20 

i-pr-t  or  taek  weld  welder,  minutep 

5 

5 

5 

10 

10 

to 

10 

Welding  butt-joint  welder,  two  lieljiere, 
niiriiitep 

15 

20 

25 

30 

40 

55 

70 

Welding  earh  ell  joint  welder  and  two 
lielpers,  ininutep 

19 

25 

31 

38 

50 

70 

88 

Welding  tee  joint  welder  and  two  belpers, 
ininiitep 

23 

30 

38 

45 

60 

83 

105 

Cut,  tliread  and  flange  maebiniet  and 
helper,  minutee.. 

10 

10 

15 

20 

24 

32 

40 

Welding  rod  butt  joint,  otineep 

2 

4 

5 

8 

10 

12 

15 

Welding  rofl  tee  joint,  oiineep.. 

3 

6 

8 

12 

15 

18 

23 

Note:  This  ronipilatioii  will  sprve  as  a  hasp  for  a  unit  cost  taV)lp  by  tlip 
applioatiotis  of  local  factors  of  labor  rates  an<l  price  of  wehiiiiK  rial.  To  be  added 
are  local  costs  for  electricity  same  perio<l«  as  weldinir  times — -and  for  pifte 
fittings. 


These  are  branches  from  a  12-in.  heating  header,  with  flanges 
for  valve  connections.  The  ell  is  reduced  from  12  in.  at  the  header 
to  10  in.  at  the  flange.  The  manifobl  is  12  in.  throughout.  The 
labor  cost  of  the  ell  was  that  for  a  welder  with  one  helper  f«)r 
t>i  hours;  that  of  the  manifold,  was  etiiial  to  28  hours  of  the 
same  rate. 

/fr  Belief  SI eihoth  Are  Devise, t  for  Assemhting 
Pipe  Sections  Elcononiic  Benefits  of 
JE^eldincf  IE  ill  Be  Increased 

One  simple  method  for  lining  sections  of  straight  pipe  of  the 
same  size  on  the  floor  for  tacking  is  to  place  them  on  a  piece  of 
channel  iron. 

The  tlecisioii  tf)  apply  electric  welding  to  pipe  in  the 
foregoing  services  was  upheld  by  time  and  material  cost 
studies  in  which  comparison  of  wehling  ojierations  with 
erectifin  of  flanged  joints  was  made.  Fhe  studies  were 
marie  in  meticulous  detail  on  a  large  numlier  of  welding 
ojieratiffiis  in  compressed  air  lines,  supplemented  hy  cor¬ 
roboratory  checks  on  pi|K-  sizes  not  included  in  the  air 
lines. 

Reconls  were  made  »)f  the  material  which  was  used 
rluring  the  study  ami  time  checks  were  made  on  the 
following  o])erations : 

fl)  Cutting,  beveling  anrl  burring  ])i])e  in  ])i]»e 
machine:  (2)  lining  uj)  jtijte  on  ground;  (3)  temporary 
hanging  aiifl  lining  jiipe  aloft;  (4)  tack  wekling  ])ipe 
on  ground:  15)  tack  welding  pipe  aloft:  (6)  marking 
jiipe  with  template  for  tee  or  angle  joints  (this  includes 
time  tf)  r)btain  and  return  template)  ;  (7)  cutting  bevel 
with  torch;  (8)  welding  pijfe ;  (9)  raising  pipe,  after 
welding  on  the  ground,  to  its  permanent  location;  (10) 
burning  time  of  arc  per  unit  length  of  weld. 

The  information  obtained  was  analyzed  and  set  up 
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Hu  ft  Joint 

Welded 


CuftinK  two  iK-vfl'. — machinist. 

mimitcs  .  60 

l.iiiing  joint  f on  uronnd) — fitter,  two 

hol|HTs,  minutes  .  -0 

l‘onr  spot  or  tack  welds — welder, 

minutes  .  10 

Welding — welder,  two  helpers,  minutes  70 

l•".lectricity — time,  minutes  .  70 

Welding  r^xi,  lb .  1 


Included  in  “cutting  bevel”  is  the  time 
taken  to  place  the  pi|)e  in  the  machine,  mak¬ 
ing  rut,  turning  l)evel,  cleaning  bevel  an<l 
delivering  i)ipc  to  wehling  location.  “Lining 
joint"  iticlndes  truing  the  pipe  to  line,  also 
placing  and  removing  clamps.  Under 
“welding”  is  included  the  helper's  time  for 
turning  or  rolling  the  pipe  for  the  welder. 

(danged 

Usitig  the  table  for  flangerl  joints,  the 
several  oi)erations  will  summari/e  as  fol¬ 
lows  : 


Cut,  thread  and  flange  two  ends — ma¬ 
chinist  an<l  helper,  minutes .  80 

I’l.icing  gasket  and  Ixilting — fitter  and 
heliier,  minutes  .  40 


My  using  local  rates  for  labor  and  adding 
costs  of  two  companion  flanges,  one  gasket 
and  twelve  bolts,  this  will  show  that 
all hough  the  lalK)r  cost  «>f  welcling  is  higher 
than  flanging,  the  adde«l  cost  of  the  material 
ill  the  flanged  joint  brings  the  total  of  the 
latter  to  over  double  the  cost  of  the  weld. 


Ell  Joint 

Welded 

I'or  an  ell  joint,  two  ruts  with  a  torch 
at  an  angle  of  U7'-  deg.  will  produce  the 
jiarts  necessary  to  form  a  45-fleg.  section 
in  the  joint.  Insulation  may  be  cut  at  a 
similar  angle. 

Marking  with  template  —  fitter  and 

helper,  minutes  .  20 

Cutting  with  torch — welder  and  heljier, 

minntes  .  20 

lleveling  with  torch  —  welder  and 
helper,  minutes  40 

Lining  in  place — litter  and  two  help¬ 
ers.  minutes  .  20 

'l  ack  welding — welder,  mmiites  ....  2<) 

Welding  —  welder  and  two  heliiers, 

niiimtes  .  140 

KIcctricity  time,  minutes  .  140 

(las  for  cutting — time,  minutes .  .10 

Welding  rtxl,  lb .  2J 

'I'bere  seems  to  be  a  surplus  of  helpers’ 
time  on  this  job,  but  the  t.ihle  units  used 
as  a  basis  are  not  favoring  the  welding  in 
the  comparison. 

Flanged 

The  cost  of  the  flanged  ell  joint  is  shown 
thus : 

Cut  thread  aiul  flange  two  ends — 
machinist  and  helper,  minutes.  .  80 

IMacing  two  gaskets  and  bolting — titt<*r 

and  hel|K‘r,  minutes .  80 

I'wo  com]>anion  fl.inges 
Two  gaskets 
I  vventy-four  bolts 
One  flangefl  Of)  deg.  ell 

'I  bis  shows  the  cost  of  the  welded  ell  t') 
hi'  about  one  third  that  of  the  flanged, 
obtained  by  applying  local  labor  rates  ami 
.adding  local  |»rice.s  for  two  companion 
flanges,  one  flanged  right  angle  ell.  two 
gaskets  and  twenty-four  bolts,  again  dif  to 
the  material  cost. 


Tee  Joint 

Welded 

VV'^ith  tins  assembly  it  is  assumed  that  the 
le.ad  from  the  header  is  to  Ite  connected 
by  a  flange  as  sketched.  'Phis  will  some¬ 
what  increase  the  cost  over  a  straight 
welded  job,  but.  perhafis,  make  a  fairer 


comparison  with  a  flangeil  tee. 

•Marking  with  template  —  fitter  aiul 

helper,  minutes  .  20 

P.urning — welder  and  heliier,  minntes  40 
Lining  joint — fitter  ami  two  helpers, 

minutes  .  20 

'I'.ick  weld — welder,  minutes  .  K) 

Welding  —  welder  and  tw'o  heliiers, 

minutes  .  115 

Cut  thre.id  and  flange — machinist  and 

two  heliiers,  minutes .  40 

Klectricity,  minutes  120 

(i.is  for  cutting,  minutes .  40 

Com|ianion  flange — local  price  1 

Welding  rcxl,  Ih .  1' 


F'langed 

I  he  analysis  of  the  cost  of  !h<‘  flanged 
tee  joint  sununari/.es  thus  : 

Cut,  threarl  and  flange  two  ends — 
m.ichinist  and  helper,  immites  80 

IMacing  two  gaskets  ami  bolting — fitter 

ami  helper,  minutes  .  80 

'I'wo  companion  flanges 
'I'wo  gaskets 
Twenty-four  bolts 
( )ne  flanged  tee 

The  welded  tee  cost  is  .slightly  more  than 
one-third  the  cost  of  the  flanged  job.  which 
is  obtained  by  applying  local  labor  rates 
and  additig  local  prices  for  two  companion 
flanges,  one  flanged  tee,  two  gaskets  and 
twenty-four  bolts. 


ip  talnilar  form  like  tiiat  .shown  in  Tables  I  and  11  titider 
t!ie  twi)  lieadinj^^s — welding;  and  flan^itij^.  Labor  and 
material  co.sts  are  tiot  inclttded  in  the  tables  jiresented 
here  becau.se  of  the  variability  of  these  itetns  between 
companies  and  locations.  Only  time  and  (piantity  units 
are  oiven,  .so  any  one  who  desires  to  obtain  actital  costs 


Table  II — Unit  Quantities  Labor 
for  hlant/nuf  Joints 

Cut,  tfireud  ami  flaiiRC  pud  mucliinist 

and  lipli>pr.  iiiiiiutPH  10  10  15  20  24  32  40 

HoltiiiK  jdiiit  marliiiiist  and  lip||ipr, 
ininuti's  .  27  27  27  40  40 

Note:  On  this  talile  may  also  l>p  erected  a  talile  of  unit  costs  liy  tlie  application 
of  local  labor  rates  and  the  addition  of  local  prices  for  couipainon  tlangeb,  ells 
tees.  Kaskets  and  bolts. 


need  oidv  ^Iiply  tin*  unit  labor  and  material  costs  exist- 
inj^  locally.  It  is  to  be  notetl  that  the  comparisons 
lietween  weltlin<j  aiul  flantjinfj  here  f)resentetl  are  li.ised 
on  fltior  or  ijrouiul  assembly.  The  cost  of  welding  alott 
is  slightly  bigber  due  jirincipally  to  the  greater  difficulty 
of  lining  uj)  the  pijie  before  tacking. 

Altbougb  no  money  figures  are  incliuled  in  the  present 
data,  the  notes  accomjianying  some  of  the  fletails  of  joint 
tyjies  iiulicate  that  major  ecoiujinies  were  experienced 
with  welding  by  the  Detroit  ICdison  Company.  I'o  these 
direct  savings,  possible  also  to  others,  there  is  to  be 
addetl  the  reduction  in  costs  brought  about  by  the  fact 
that  welded  piping,  on  account  of  the  absence  of  fianges, 
is  much  easier  to  insulate.  Labor  and  material  for  build¬ 
ing  up  insulation  around  flanges  is  entirely  eliminated. 
Further,  the  welded  jiipe  line  presents  a  neater  apiiear- 
ance  than  a  Hanged  one. 
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Synchronous  Reactance 
Measured  with  Machine  in  Use 

An  accurate  method  is  proposed  for  measuring 
synchronous  reactance  when  A.I.E.K.  or 
short-circuit  methods  cannot  be  applied 

Hv  L.  Clifton’  Snively, 

Boulder,  Colo. 

FRIvQUEN’TL\'  it  may  l>e  rlesirerl  to  measure  the 
synchronous  reactance  of  an  alternator  for  calculat¬ 
ing'  its  regulation  for  any  given  jrower  factor  and  load, 
for  determining  its  average  ])o\ver  factor  or  the  power 
factor  for  each  ])hase  or  for  the  purpose  of  calculations 
in  determining  the  stability  of  any  transmission  sys¬ 
tem.  If  the  machine  is  in  operation  continuously,  the 
usual  methods  of  calculating  its  reactance  hy  the 
A.l.IC.I’l.  or  short-circuit  methods  are  impossible. 
Hence,  a  comparatively  recent  method,  mentioned  to 
the  writer  hy  I’rof.  \V.  C.  DuV'all  of  the  University 
of  Colorado,  hy  which  measurements  may  he  made  while 
the  machine  is  operating  under  actual  load  conditions 
will  he  of  interest. 

'I'he  princii)le  is  relatively  sim])le.  "Phe  reactance  dro]) 
in  one  phase  of  the  alternator  is  balanced  by  another  re- 


Conuec.tiotis  for  easurituf  S\uchronoiis 
Reactance  of  an  Alternator  in 
Continuous  Operation 


actance  droj)  in  which  the  line  current  is  flowing  in  the 
opposite  direction.  'I'his  conditiijii  is  obtained  bv  con¬ 
necting  a  jiotential  transformer  to  one  phase  of  the 
alternator  with  its  low-voltage  secondary  connected 
through  a  low-reading  ammeter  and  a  low-reading 
voltmeter  to  the  secondary  of  a  current  transff)rmer  in 
the  line.  A  variable  reactance  .V  is  camnected  across  the 
secondary  of  the  current  transformer  and  the  .secoiulary 
loads  are  so  brought  out  that  the  voltage  is  higher 
than  the  phase  voltage  / '■/  ;  that  is,  after  the  transformer 
ratios  have  been  tt'iken  into  account,  d  be  accom])anving 
<liagram  shows  the  connections  used  in  this  test.  I'he 
variable  reactance  A"  consisted  of  a  coil  of  manv  turns 
of  Xo.  18  copper  wire  wound  on  a  long  fiber  core.  As 
an  iron  rod  was  moved  into  the  core  the  reactance  of 
the  coil  was  raised. 

In  obtaining  the  synchronous  reactance  of  an  alter¬ 
nator  the  effective  resistance  is  usually  neglected,  as  it 
IS  very  small  in  com])arison  with  the  synchronous  re¬ 
actance.  and  the  same  may  be  done  in  this  method.  The 
actual  synchnjiious  reactance  is  then  found  by  varying 
A  until  the  voltmeter  reading  I’,,  fl(K‘S  not  change  ap¬ 
preciably  with  a  change  in  the  alternator  h>ad.  If  the 
resistance  across  the  secondarv  of  the  current  trans¬ 


former  is  made  equal  to  the  effective  resistance  of  the 
machine  there  should  be  no  change  in  l''o-  The  variable 
reactance  X  need  lie  changed  but  a  few  times,  for  one 
acquainted  with  alternators  will  know  the  approximate 
values  of  synchronous  reactance,  X^,  for  the  various 
alternator  ratings. 

Moreover,  if  the  o{ien  circuit  saturation  curve  is 
obtainable  l'„  is  known  and  A'  may  be  adjusted  so  that 
the  low-reading  voltmeter  will  read  this  value.  As  soon 
as  the  variable  reactance  is  so  adjusted  that  V  does  not 
change,  its  value  is  measured  hy  sending  alternating 
current  through  it  and  measuring  the  voltage  drop. 
Then  the  im])edance  is  V/A,  which  is  approximately 
e(|ual  to  the  inductive  reactance  AT.  Care  must  lie  taken 
to  see  that  the  iron  core  is  o])erating  on  the  straight  part 
of  its  saturation  curve,  for  if  it  is  not.  then  the  current 
used  in  obtaining  the  value  of  X  must  be  the  same  as 
that  in  the  test. 

The  following  e(|uations  make  the  theory  evident  • 

f'„  =  /  >  -p  IX. 

/y= _ /.V.S. 

/ ’„  =  /:  —  /  (X  —  X..i)  —  sul>stitutinK  for  the  value  of 
/ ’„  for  any  load  when  Xs  =  -V 

Where : 

l'„  =  voltage  as  read  hy  the  \<dtmeter  f'„. 
r r  =  terminal  jdiase  voltaj{e. 

I  z=  line  current. 
li  =  induced  phase  voltage. 

.V.s’  =  synchronous  reactance  of  the  alternator. 

.V  variable  reactance. 

.Such  are  the  etpiations  when  the  transformer  ratios 
have  all  lK.*en  taken  into  account.  The  sole  pur|M)se  of 
the  amtneter  A  in  the  circuit  is  to  calculate  the  actual 
ctirretit  transformer  ratio  In'cause  any  change  in  sec¬ 
ondary  im|K*dance  will  materially  change  its  ratio. 

This  method  was  actually  employed  by  the  w’riter  at 
the  University  <jf  Colorado  w’ith  considerable  success. 
'I'he  actual  regulation  of  an  alternator  by  loading  it  at 
unitv  power  factor  and  then  throwing  its  load  off  was 
13.63  per  cent;  the  regulation  as  obtained  by  calculation 
and  using  the  synchronous  reactance  determined  by  the 
above  method  was  13.15  jier  cent.  Two  other  methods 
gave  regulations  of  20.8  per  cent  and  6.67  jier  cent. 
Such  actual  data  show  the  accuracy  obtainable  in  using 
this  new  method  for  determining  the  synchronous  re¬ 
actance  of  an  alternator. 


Better  Serv  ice  to  Banks 

NUMKROU.S  refinements  in  electric  service  to  bank¬ 
ing  establishments  are  coming  to  the  front  in  the 
new  (piarters  many  of  these  institutions  are  opening  to 
the  public.  .As  load  builders  some  of  these  improve¬ 
ments  amount  to  little  excejd  in  the  mighty  aggregate  of 
multitudinous  small  uses  of  service  which  smooth  the 
pathway  of  modern  business.  Ornamental  illumination 
is  making  great  strides  in  this  field,  and  the  tendency  to 
utilize  sulxlued  units  in  decorative  scl.emes  increases  the 
connected  load  considerably  in  not  a  few’  banking  houses, 
liranch  banks  in  residential  and  semi-business  districts 
are  emjiloying  some  very  high-gra«le  lighting  equipment 
designs  in  their  new  homes,  and  in  the  utilitarian  field 
of  safe  deposits,  pilot  lighting  and  signaling  are  <loing 
much  to  enable  such  departments  to  serve  customers  more 
c(mveniently. 

Automatic  annunciator  lamp  signals  actuated  by  the 
closing  and  opening  of  doors  in  couiH)n  rooms  are  help- 
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in^f  departmental  routine  to  check  uj;  the  use  of  these 
}>remises  before  others  enter,  and  basel>oard  Ianii)s  in 
these  places  are  coming  into  vof^ue  to  aid  the  customer. 

Letters  from  Our  Readers 

c/Jk _ 

Kconomy  of  Buried  Cable 

To  the  Editor  of  the  IClkctkicai,  Wf)KiJ); 

I'he  article  in  the  liLKCTKiCAi.  Woki.d  of  ()ctol)er  19, 
1929,  on  “ICconomy  of  Buried  ('able,”  by  h'.  h'.  Smith, 
sujj^ests  various  ])oints  on  which  further  enlij^htenment 
mijfht  he  interesting.  .Surely  a  saving  of  40  j)er  cent  in 
the  use  of  armored  cable  in  preference  to  conduit  con¬ 
struction,  if  generally  ap])licable,  raises  a  (piestion  as  to 
the  wisdom  of  many  installations. 

h'rom  the  figures  given  it  would  ap]K‘ar  that  the  four 
routes  o])en  to  the  armored  cables  are  approximately 
the  same  length,  which  is  unusual.  It  is  suggested  that 
(.•rdinarily  the  added  length  on  account  of  four  routes 
would  be  as  much  as  the  entire  direct  distance  under 
consideration,  namely,  3,6(K)  ft.  In  that  event,  to  use 
Mr.  .Smith’s  figures,  the  total  cost  of  the  armored  cable 
would  be  about  $13.S,(XX),  as  compared  with  $117.fXX)  for 
the  conduit  installation.  It  is  true  that  interest  charges 
would  favor  the  armored  cable  at  first,  but  this  becomes 
less  as  each  additional  cable  is  re(|uired,  and  finally  when 
the  installation  is  complete  interest  keeps  piling  u]>  year 
after  year  in  favor  of  the  conduit  installation. 

Moreover,  unless  special  steps  are  taken  to  ])revent  it. 
une(|ual  length  means  unef|ual  sharing  of  the  load  and 
resulting  waste  of  cajiacity  on  the  longer  cables.  "I'he 
writer  also  believes  that  three-conductor,  500,(XX)-circ.mil, 
IM.L.C.  cable  can  he  installed  for  less  than  $3.27  a  foot. 
It  can  be  bought  for  $2.7.S,  and  20  cents  a  foot  should 
be  aiiiple  for  pulling  in  and  jointing,  b'igures  for  the 
conduit  installation  would  then  become: 

Comluit  . $21,600.00 

Cable  installed  . $21,.S94.(K) 

Total  . $43,104.00 

Total  installation  (4  X  21..S‘>4.00 )  +  $21,600.00  =  $107,976 

On  the  other  hand,  three-condtictor,  350,rKX)-circ.mil, 
IM.L.C.  and  D.S.T.A.  costs  $2.3.S  jier  foot,  which  raises 
the  cost  of  this  installation  to  over  $28,(XX),  or,  for  eight 
cables.  $113,(XX). 

Other  jioints  in  which  Mr.  .Smith’s  figures  are  not 
clear  to  the  writer  are  that  he  has  apjiarently  neglected 
the  manholes  in  his  .armored  cable  costs,  and  also  that  the 
cost  of  repaving  under  this  same  heading  (approxi¬ 
mately  $1  per  lineal  foot )  does  not  seem  consistent  with 
an  estimate  of  $6  per  foot  for  nine-hole  conduit  over 
the  same  route. 

.Summing  up  briefly,  then  ( 1 )  the  conduit  installation 
costs  apjiear  too  high  and  the  armored  cable  installation 
costs  apjiear  too  low  relatively:  (2)  the  usual  case  would 
involve  added  length  because  of  using  four  routes,  result¬ 
ing  in  still  greater  cost  for  armored  cables,  uneiiual 
sharing  of  load,  and  wa.ste  of  cajiacity  on  the  longer 
lengths;  (3)  interest  works  in  favor  of  armored  cable  at 
first,  hut  later  favors  the  conduit  installation,  and  remains 
so  ever  after.  V.  A.  McKillop, 

I'ul.lic  utilities  Commission,  Engineer. 

l.,<>ndon,  Canadu. 


Bonus  Plan  to  Encourage  Teamwork 

To  the  Editor  of  the  rCuxTRicAL  World: 

The  increasingly  liberal  attitude  of  American  business 
firms  and  corixti  ations  toward  their  employees,  shown 
in  part  by  the  five-day  week,  semi-annual  vacation,  and 
especially  by  the  various  profit-sharing  and  bonus  plans 
in  use  today,  is  a  sign  of  the  times.  Tremendous  strides 
have  been  made  in  the  development  and  efficiency  of 
machinery,  but  the  awakening  of  the  human  element  to 
greater  exjiression  has  hardly  begun.  In  human  relations 
we  deal  with  mind,  not  matter,  and  find  that  we  cannot 
treat  our  workers  as  machines  or  as  a  market  commodity 
and  get  the  best  results.  In  routine  work  there  comes 
to  be  recognized  a  need  for  some  kind  of  mental  stimulus 
or  expectation,  to  speed  the  work  and  to  extencl  the 
ability  of  the  worker.  It  is  said  the  power  of  thought  is 
the  only  real  jxiwer  man  possesses,  and  as  gfxxl  engi¬ 
neers  we  should  carefully  consider  all  the  forces  entering 
into  a  structure. 

.So  as  thought,  at  .some  time  or  other,  precedes  all 
action,  it  is  of  prime  imjKirtance  that  our  employees  be 
taught  and  encouraged  to  think  rightly.  'I'he  heart  power 
of  our  men  should  be  developed  and  efficiently  used  as 
well  as  the  horsepower  of  our  machines.  For  heart 
j lower  is  the  mental  motive  force  which  brings  out  the 
best  that  is  in  jieojile,  increases  the  morale  and  the 
efficiency  of  the  worker,  arouses  latent  ability,  makes  for 
a  wider  co-o()eration,  more  intelligent  interest  in  the 
work,  and  better  discipline — all  of  which  is  self -expressed 
— a  most  desirable  result. 

'I'he  use  (>f  a  portion  of  the  surplus  earnings  to  pay 
a  bonus  twice  a  year — before  the  summer  vacation  and 
before  the  Christmas  holidays — lias  been  shown  to  pro¬ 
duce  excellent  results  and  proved  to  be  not  only  a  valu¬ 
able  incentive  but  also  a  bond  of  grxxl  will.  When  the 
iron  bar  becomes  a  magnet,  all  of  the  jiarticles  face  in  one 
direction  and  exert  a  united  pull.  So  when  the  employees 
understand  that  their  own  gixid  fortune  depends  on  the 
good  business  results  obtained,  they  become  united  in 
one  common  endeavor  and  work  and  plan  for  all  kinds  of 
improvements.  The  “man  on  the  job”  in  his  position  of 
vantage  regards  the  customer  and  the  public  from  a  more 
imsiness-like  viewpoint,  feels  a  personal  responsibility 
and  a  greater  inclination  for  good  work  and  good  fel¬ 
lowship.  Every  one,  in  fact,  is  alert  and  awakened  to 
watch  the  bonus,  and  not  the  clock.  The  inventive 
genius  of  the  average  American  needs  only  the  projier 
incentive  to  produce  results  in  1,(X)1  ways,  to  improve 
methods,  shorten  work  and  save  time  and  material  and 
reduce  errors. 

Without  any  wage  adjustments  the  bonus  offers  a 
natural  means  of  securing  the  industrial  co-operation  and 
advantages  so  well  spoken  of  by  Exlward  J.  Mehren 
before  the  Boston  Chamber  of  Commerce,  as  published 
in  Christian  Science  Monitor,  b'eb.  2,  1928.  Mr.  Mehren 
said  in  part :  “More  and  more  we  are  abandoning  the 
theory  of  the  ‘living  wage.’  We  believe  in  something 
more  liberal,  in  what  I  call  a  ‘security  wage,’  a  w’age  that 
provides  not  merely  a  decent  living,  but  enough  margin 
to  owm  a  home,  to  educate  the  family  and  lay  up  savings. 
“An  additional  large  advantage  of  having  well-paid  salary 
and  wage  earners  is  the  industrial  co-ojxiration  that  re¬ 
sults.  Well-paid  workers,  under  w'ise  leadership,  3Xt 
ambitious,  saving  and  contented  and  help  reduce  pro¬ 
duction  costs.  The  combination  of  such  w'orkers, 
fair-minded  capital  and  efficient  management  makes  an 
impregnable  industrial  system.  Roger  S.  White. 

Washington,  D.  C. 
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Hydro-Electric  Development 
and  Steam  Equipment 

Treatment  of  Sulphur  Fumes. — 
Interim  reports  have  l)een  prepared  by 
the  special  committee  appointed  by  the 
(iovermnent  Chemist  on  the  question  of 
the  treatment  of  the  sulphur  fumes  in 
connection  with  the  operation  of  the 
Condon  Cower  Company’s  (Ensland) 
ri?w  ihittersea  power  station.  This  dis¬ 
cussion  represents  a  condensed  report  of 
the  findint^s  of  these  advisers  and 
Tarious  e.xperimental  tests  to  limit  sul¬ 
phur  are  reported  upon.  It  is  indicated 
that  the  refiuirements  can  be  amply  met 
in  the  controversy  which  is  raised  about 
this  station,  now  under  construction, 
both  sulphur  fumes  and  fly  ash  assum- 
iii},'  considerable  importance  and  both 
subjects  have  been  touched  upon  in  this 
report. — lilectrician  (Etujland),  Novem¬ 
ber  29,  1929. 

I’nstcady  Jet  Flow  from  Felton 
Wheel  Nozzles. — R.  II.  Ca’ans. — In 
order  to  obtain  an  estimate  of  the  effect 
of  an  unsteady  jet  on  the  over-all  effi¬ 
ciency  of  a  Felton  wheel  a  ^^ate  valve 
was  fixed  immediately  behind  the  nozzle. 
Various  chanj^es  in  the  flow  in  order  to 
};ive  experimental  information  of  a 
sufficiently  diverse  nature  established 
performance  curves  for  efficiencies  and 
loss  of  head.  It  is  indicated  that  a  series 
of  };uides  behind  the  needle  parallel  to 
the  axis  will  eliminate  any  whirl  in  the 
water  and  reduce  the  amount  of  turbu¬ 
lence  near  the  jet.  A  number  of  other 
specific  conclusions  were  reached. — 
F.iuiineering  ( lingland ) ,  November  29, 
1929. 


(ieneration,  Control ,  Switching 
and  Protection 

7  urbo-Alternator  of  50,000  Kw. — 
L.  (ii'vo.N. — In  the  larj^e  steam  power 
station  of  (iennevilliers,  near  Faris,  sup- 
plyin^f  li^^ht  and  power  for  most  of  the 
Farisian  demand,  were  installed  until 
recently  six  turbo-fjenerators  of  40,000 
kw.  each,  which  proved  inadequate  to 
satisfy  the  rajiidly  prowinjj  demand. 
I  wo  new  units,  each  of  50,000  kw., 
were  therefore  added  to  the  station. 
1  he  machines  are  rated  42,000  kw.  at 
O.XO  power  factor,  6,000/0,400  volts, 
50  cycles  at  1,500  r.p.m.  capable  of 
50,00()  kw.  for  half  an  hour.  The 
internal  reactance  of  the  generators  has 
to  limit  the  maximum  short-circuit  cur¬ 
rent  to  five  times  normal  without  the  aid 
of  external  reactors.  'I'he  manufacturer 
of  these  two  new  units  had  to  meet  the 
rather  unusual  requirement  that  the 
rotors  of  the  machines  must  be  inter- 
chanfieable  with  those  of  the  existinjf 
40,000-kw.  {generators.  The  24  steel 
<lisks  of  the  rotor  have  68  slots,  of  which 
48  prry  the  pole  windings,  while  the  re- 
niaining  twenty  serve  for  ventilation.  ,\t 


50,000  kw.  an  excitation  of  660  amp.  is 
required,  which  is  derived  from  an  out¬ 
board  exciter.  The  complete  rotor 
weighs  50  tons.  The  stator  iron 
measures  9^  ft.  in  length  and  5^  ft.  bore 
diameter.  Each  of  the  132  deep  slots 
carries  two  copper  conductors,  which  are 
composed  of  ten  interlaced  bars.  The 
lower  third  of  the  slots  (toward  the 
rotor)  is  left  empty  to  obtain  the  desired 
high  reactance.  r3etailed  description  of 
the  performance  and  the  heat  run  tests 
on  these  generators  with  tabulated  re¬ 
sults  and  heating  curves  of  rotor  and 
stator  are  included. — Reunite  Cenerale 
de  VElectricite,  November  2,  1929. 


Trans m issi o n ,  S ii hstati ons 
and  Distribution 

Effect  of  Irregular  Mechanical  Load 
Upon  Transmission  Lines. — K.  Lang- 
HARU. — Complete  and  accurate  mathe¬ 
matical  information  is  available  to  cal¬ 
culate  the  maximum  sag  of  a  given  line, 
suspended  on  chain  type  insulators  under 
any  given  load,  such  as,  for  example, 
snow'  and  sleet.  But  it  is  assumed  that 
this  additional  load  is  uniformly  dis¬ 
tributed  over  the  entire  length  of  the 
line  under  consideration.  No  data  have, 
it  is’  said,  been  publishe<l  previously 
covering  the  sag  of  a  line,  if  only  one  or 
two  spans  have  to  carry  excess  load. 
'I'he  problem  is  presented  in  this  paper, 
the  author  confining  himself  to  load  and 
sag  curves  obtained  oti  a  steel-aluminum 
cable  of  0.325  s(j.in.  cross-section, 
weighing  1^  lb.  per  yard,  suspended  on 
chains  of  63-in.  length.  Further  com¬ 
plications  are  introduced  if  the  line  ex¬ 
tends  over  a  rising  or  falling  terrain. — 
Elektrotechnische  Zeitschrift,  November 
14,  1929. 


Heat  Applications 
and  Material  II andting 

Reduction  of  Shrinkage  Cavities  and 
Vacuum  Meltitvg. — VV'.  J.  F.  Ron.v. — 
The  author  has  outlined  a  number  of 
methods  for  reducing  the  shrinkage 
cavities  in  castings,  and  has  paid  par¬ 
ticular  attention  to  the  possibilities  of 
performing  casting  operations  in  a 
vacuum  in  order  to  secure  a  better 
quality  of  ingots.  It  is  .stated  that  the 
best  method  of  avoiding  shrinkage  cavi¬ 
ties  absolutely  is  to  carry  on  the  process 
by  electric  heating.  In  this  case  a 
crucible  is  used,  the  shape  of  which 
corresponds  with  the  shape  of  the  ingot 
to  be  produced.  The  crucible  is  placed 
on  a  movable  support  which  can  be 
lowered  after  the  melting  process  is 
completed.  If  the  speed  of  lowering 
is  suitably  controlled  the  solidification 
of  the  liquid  metal  starts  at  the  bottom 
end  of  the  crucible  and  advances  with 
the  same  speed  as  that  at  which  the 
crucible  comes  down.  The  same  method 


may  be  used  if  the  metal  is  melted  by 
high  frequency  induction.  It  is  stated 
that  the  main  advantage  of  the  vacuum- 
melted  metals  and  alloys  is  that  the 
grade  boundaries  are  nearly  free  from 
the  slags  and  impurities.  The  process 
is  particularly  recommended  for  alloys 
ordinarily  difficult  to  handle  because  of 
the  large  amount  of  scrap  produced 
during  the  working.  —  Engineering 
(England),  October  18,  192^). 


Electrophysics,  Electro¬ 
chemistry  and  Batteries 

Properties  of  Sheet  Magnetic  Ma¬ 
terials. — B.  G.  Churciier. — According 
to  the  author,  an  essential  knowledge  of 
the  properties  of  sheet  magnetic  ma¬ 
terials  is  necessary  for  the'  designer  who 
wishes  to  secure  the  ultimate  in  satis¬ 
factory  results.  Accordingly  an  analysis 
of  a  number  of  factors,  including  perme¬ 
ability,  effect  of  silicon  content, 
hysteresis  loss  under  alternating  current 
magnetization  and  various  mechanical 
and  electrical  properties  allied  thereto 
have  been  considered.  A  number  of 
characteristic  curves  serve  to  co¬ 
ordinate  the  information  for  ready  use. 
Special  attention  has  been  devoted  to 
transformer  cores  experienced  data  add¬ 
ing  to  the  analytical  conclusions. — 
Electrician'  (England),  Novenil)er  29, 
192<;. 

Insulating  Oils.  —  Allan  Monk- 
iioi'SE. — 'file  author  has  endeavored  to 
present  a  comprehensive  analysis  of  the 
various  types  of  petroleum  and  asphaltic 
base  mineral  oils  and  their  suitability  for 
various  dielectric  and  quenching  pur¬ 
poses.  Gas  formation  in  oil  switches  has 
likewise  been  considered  and  a  tabulated 
record  of  sludge  tests,  permissible 
sludge,  viscosity,  arrangement  of  such 
eejuiprnent,  strength,  flash  point,  evapo¬ 
ration,  coal  gas,  specific  gravity  and 
other  factors  for  various  counties  has 
been  given.  —  Electrician  (England), 
.November  29.  FW 


Miscellaneous 

Hulk  Supply  of  Electricity  in  Aus¬ 
tralia. —  Walter  Harold  Myers.  —  A 
short  statistical  resume  of  the  relative 
magnitude  of  electric  power  supply  in 
the  various  countries  of  the  world  and 
of  corresponding  data  for  the  Australian 
States  up  to  and  including  1927.  Par¬ 
ticular  emphasis  is  laid  to  the  work  of 
the  Commonwealth  Power  Survey  Com¬ 
mittee  of  Australia  in  connection  with 
the  standards  recommended  for  high- 
tension  transmission,  namely,  66,(XX) 
volts  in  that  commonwealth.  A  number 
of  other  elements  arising  in  connection 
with  the  generation  of  electricity  have 
been  included  in  this  analysis. — World 
Power  (England),  October,  192^). 
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service  tn  melt  the  sleet  hy  shon- 
circuiting,  in  order  to  insure  later 
service  to  other  communities,  since  a 
continued  use  meant  certain  failure  with 
ice  forming?  in  j?enerous  profusion.  Ap- 
idication  of  12,000  kvv.  cleared  this  line 
in  an  hour.  Ice  layers  reached  as  much 
as  If  in.  in  thickness  and  averaged 
1  in.  in  many  cases.  The  weij'ht  oi 
secondaries  was  estimated  to  have 
reached  twetity  to  thirty  times  that  under 
normal  conditions. 

In  Buffalo  18.000  trouble  calls  were 


Upstate  New  York  Battles  the  Elements 

Niagara-Hudson  System  Now  Mmerjrinfr  Victoriously  from  Pro 
longed  Struj^j^le  with  Sleet,  Snow,  \Vind  and  Zero  d  em- 
perature — Buffalo  District  the  Hardest  Hit 


Loiui-S pan  Tower  Near  River  Crossing 
Destroyed  (IT,  .V.  c‘r  li.) 


received  in  the  three  days  previous  to 
.Saturday  noon  of  last  week,  and  hy  .Sun¬ 
day  ni>;ht  service  had  been  restored  in 
every  case.  In  spite  of  the  terrible 
workinj^^  conditions  and  hitjhways  so 
badly  cluttered  up  that  ten  stops  to  the 
mile  to  clear  fallen  trees  were  often 
necessary,  Buffalo  reported  that  not 
a  sinjfle  lineman  was  injured  ainl  not  a 
traffic  accident  was  incurred  hy  power- 
company  trucks. 

Tlie  Buffalo,  Niagara  &  I'.astern  or¬ 
ganized  to  fight  the  elements  in  every 
possible  way.  Planes  flew  over  trans¬ 
mission  lines  to  locate  the  breaks  and 
were  both  successful  and  unsuccessful 
in  doing  so.  Where  success  was 
achieved  not  hours  but  days  were  edi- 
mated  to  have  been  gained  in  territory 
otherwise  inaccessible.  Spare  tower 
sections  were  rushed  by  truck  and  trac¬ 
tor  to  bridge  the  gaps  caused  by  the 
wrenched  twisting  of  suspension  towers 
which  fell,  carrying  adjacent  ones  to 
destruction.  Interconnection  ties  were 
strengthened  to  carry  the  load  from 
neighlioring  stations,  d'he  3().0()0-kw. 
.steam  plant  at  Lyons,  not  ordinarily 
used  at  all,  was  r|uickly  put  on  the  h^ 
The  Salmon  River  hv'dro  plant  of  35,(W 
hp.  contributed  to  tlie  co-ojieration 


Typical  Sleet  Formation  {B.,  N.  &  E.) 


Electrical  World 


f 


ijflered  ti)  maintain  service.  But  for  the 
New  York  Power  &  Light  and  Northern 
New  ^’ork  Utilities  ties,  on  the  east, 
Svracii'e  would  have  l)een  without  serv¬ 
ice.  On  the  south,  the  Penn  Public 
Service,  at  Jamestown,  arranged  to 
shoulder  an  extra  portion  of  the  power 
man’s  burden  from  Wednesday  on. 
••Snowmobiles,”  tractors,  hired  trucks, 
every  available  man,  messengers  in  cars 
and  on  snowshoes  were  rushed  to  the 
defense.  .Men  worked  until  exhausted, 
resting  only  at  long  intervals.  Distri¬ 
bution  lines  were  repaired  as  expediency 
dictated,  there  being  no  time  to  set  poles 
except  where  absolutely  necessary. 
Crew-,  from  unat'fected  or  less  sericnisly 
f)verwhelmed  areas  were  rushed  to  the 
stricken  areas.  Sleet  melting  was  ap¬ 
plied  to  more  than  150  miles  of  line. 

'1  lie  plienomenon  of  "dancing  cables” 
wa'  again  encountered  as  the  heavy 
wind  of  Friday  whifiped  the  sleet- 
covered  cables  up  and  down  and  made  it 
impossible  to  keep  lines  otherwise  intact 
in  service.  It  is  estimated  that  on 
some  bOO-ft.  sjians  SOO.OOO-circ.mil 
cables  whipi)ed  fourteen  feet.  While 
>.ervice  has  lieen  restored,  there  still  re¬ 
main  weeks  of  work  to  place  the  trans¬ 
mission  and  ilistribution  systems  in  their 
normal  condition  of  system  standards. 

O.v  iiiK  K.xstkrx  Front 


only  to  l)e  thrown  out  of  service  in  a 
few  moments  by  fresh  "shorts”  as  other 
trees  collapsed.  heavy  wind  such  as 
Buffalo  and  Genesee  County  encountered 
would,  in  the  opinion  of  one  operating 
man,  have  destroyed  virtually  the  whole 
system,  so  heavy  was  the  coating  of  ice. 
Calls  for  assistance  were  met  by  line 
crews  from  other  towns,  such  as  .Al¬ 
bany,  Troy.  Utica  and  Schenectady, 
served  by  the  Mohawk- Hudson  system, 
as  well  as  from  their  neighbor  on  the 
.south,  the  Central  Hudson  Gas  &  Elec¬ 
tric  Corporation. 

Here  again  communication  failed  the 
power  companies  both  as  to  their  private 
telejdione  lines  and  their  public  facili¬ 
ties.  In  order  to  carry  out  an  important 
switching  operation,  communication  be¬ 
tween  Rotterdam  and  Glens  Falls,  a 
distance  of  40  miles,  was  established  by 
means  of  a  l(M)ped  connection  from 
Glens  Falls  to  Montreal,  to  Cleveland, 
to  New  York  City,  to  .Albany,  to 
Rotterdam,  a  probable  1.500  miles  or 
more.  .Another  attempt  at  communica¬ 
tion  involved  the  services  of  an  amateur 
whose  short-wave  wireless  set  in  Glens 
b'alls  was  i)ut  in  touch  with  another 
amateur’s  set  in  Cambridge,  .Ma>s. 


By  Wednesday  afternoon  distribution 
crews  were  being  organized  according 
to  a  definite  and  carefully  laid-out  plan, 
hospitals  and  city  pumping  stations  to  be 
taken  care  of  first.  More  than  one  hun¬ 
dred  extra  men  were  on  the  job.  Thurs¬ 
day,  the  worst  of  the  storm,  saw  2^5 
more  men  at  work.  Crews  were  relieved 
for  six  or  eight  hours  at  the  end  of  about 
twenty-four.  One  load  dispatcher  worked 
more  than  60  hours. 

Once  Nature  gave  them  a  respite,  the 
utility  companies’  efforts  began  to  tell. 
By  .Saturday  morning  35  per  cent  of  the 
customers  were  l)eing  served.  That 
night  50  per  cent  service  was  main¬ 
tained.  By  Sunday  night  75  to  90  j^er 
cent  of  the  city  and  village  customers 
were  on  the  lines  and  a  considerable 
number  of  the  rural  consumers. 

.A  warm  rain  and  rising  temperature 
broke  the  back  of  the  difficulty  but  un¬ 
did  much  of  the  hard-earned  restoration 
work,  for  the  ice-freed  branches  rose 
under  the  conductors  and,  wet  and 
!>oggy,  caused  new  short-circuits. 

Thus,  in  brief,  did  the  electric  light 
and  power  men  of  New  AY)rk  dig  out  of 
(die  of  the  worst  storms  e.xperienced  in 
that  state  in  50  years. 


Maine  Utilities  Triumph  Over  Sleet 


Service  Is  Crippled  for  Several  Days,  but  Determined  I'.fforts 
Relieve  Situation — Portland  Company’s  Loss  May  Lxceed 
$500,000 — Damage  Llsewhere  in  New  England 


Difficulties  encountered  by  the  Mo- 
Iiawk-Hudson  organization  were  less 
severe  than  those  confronting  its  ally, 
Buffalo,  Niagara  &  Eastern,  in  that  no 
transmission-line  service  was  so  badly 
hit.  Distribution  facilities  were,  how¬ 
ever,  in  some  sections  completely 
wrecked.  Trouble  started  at  .Saratoga 
at  6:.^()  p.in.  Tuesday,  December  17,  and 
grew  progressively  more  serious  uj)  to 
1  hursday  night  as  the  .sleet  storm  con¬ 
tinued.  By  \\  ednesday  no  power  left 
the  .Saratoga  substation  at  all  and  the 
entire  city  was  without  service.  In 
add.tion,  Glens  Falls,  Ballston  .Spa, 
Iludsmi  F'alls,  h'ort  Edward,  .Schuyler- 
ville  and  Greenwich  were  completely 
shut  down,  hallen  trees  and  ice-laden 
conductors  constituted  the  difficulties. 
.Many  lines  were  cleared  by  removing 
the  branches  which  had  fallen  upon  them 


SERVICE  was  rapidly  being  restored 
to  customers  of  the  principal  electric 
light  and  power  comitanies  of  .Maine  on 
.Sunday  of  this  week,  following  one  of 
the  most  disastrous  ice  storms  ever  ex- 
|)erienced  by  public  utility  men  in  the 
Fine  'Free  .State.  4'he  worst  effects  of 
the  storm  were  felt  by  the  Cumberland 
County  Power  &  Light  C(jmpany  of 
Portland  and  by  the  great  communica¬ 
tion  cennpanies. 

h'red  1).  f Jordon,  vice-president  and 
general  manager  of  the  Cumberland 
County  comi)any,  told  the  Ei-Kctru  ai. 
W’oRi.u  (ui  .Sunday  that  the  damages  to 
that  system  will  probably  e.xceed  half  a 


entering  Portland  was  out  of  .service  for 
.several  days,  and  the  distribution  sys¬ 
tems  fed  from  the  company’s  substations 
were  badly  crippled  all  over  its  terri¬ 
tory  by  falling  trees  and  shattered  limbs. 
The  New  hJngland  Telephone  &  Tele¬ 
graph  C'ompany  lost  about  two  thousand 
poles.  Telegraph  service  was  almost 
annihilated  for  a  time. 

F'ragmentary  rei)orts  indicate  that  the 
Bangor  Hydro-Electric  Company  sus¬ 
tained  numerous  interruptions  of  service 
but  escaped  the  worst  fury  of  the  ele¬ 
ments.  'I'he  Central  .Maine  Power  Com¬ 
pany  suffered  transmission-line  failures 
in  the  upi»er  iKjrthern  areas  and  met 
considerable  distribution  trouble  in  the 
Kennebec  and  .Androscoggin  valleys,  the 
restoration  of  service  being  greatly 
handicapped  by  lack  of  communication, 
but  here  as  elsewhere  a  difficult  situation 
was  handled  with  skill,  determination 
;ind  untlagging  energy.  It  was  con- 
lidently  believed  that  by  Christmas  Day 
electric  light  and  jMjwer  service  in  the 
I)rincipal  cities  and  towns  .served  would 
i)e  over  80  per  cent  of  normal. 

'I'he  trouble  in  southern  .Maine  lK*gan 
on  W  ednesday  of  last  week,  when  sleet 
began  to  form,  and  after  a  slight  let-up 
on  'I'hur.sday  ice  accumulated  with  re¬ 
doubled  speed  in  the  Portland  territory. 
I'housands  of  trees  were  .shattered  as 
by  shell  fire  and  this  was  the  mtijor 
cause  of  line  failure.  At  Portland  line¬ 
men  fought  a  losing  battle  until  2  o’clock 
J'riday  afternoon.  At  that  time  about 
.^0,(KK)  out  of  the  48,(XK)  customers  of 
the  Cumberland  County  company  were 
without  service,  although  service  was 
maintained  successfully  to  many  estab- 


million  dollars.  Every  transtiii«.siou  line 


Hc(i7y  /(  ('  Coot  /utils  to  Destroy  Corner  I^oles  or  Comliicturs  (M.-J/.J 
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lishiiuTits  in  the  business  center  of  I’ort- 
land.  'J'lie  system  lo;ul  had  fallen  from 
42,000  kw.  to  7,000  kw.  Only  the  27,- 
500-kva.  Oai)e  steam  plant  of  the  com¬ 
pany,  built  some  years  ap^o  to  insure 
continuous  ade(juate  service  to  the  Port- 
hand  district  in  the  event  of  transmis¬ 
sion-line  failure  or  low-water  conditions 
at  the  interior  hydro  plants,  saved  the 
city  from  a  disaster,  liy  Saturrlay  nip;ht 
this  station  was  carryinj'  12,(K)0  kw. 

Outside  aid  was  ohtaincal  at  Portland 
from  the  Edison  Electric  Illuminatiiif' 
Company  of  Hostfm  and  the  Central 
Maine  Power  Comi)any.  Twetity  thou¬ 
sand  of  the  cut-off  customers  were  re- 
ceivinp^  service  by  Sunday  niffht  and 
the  hospitals  were  all  hack  on  the  line 
by  .Saturday.  About  two  hundred  poles 
were  lost  by  the  compatiy,  and  in  some 
cases  distribution  transformers  were 
burned  out  by  the  short-circuitinj^  of 
secondaries.  Seventy-five  per  cent  of 
the  line  trfiuhle  was  attributed  to  falling 
trees  or  branches.  About  l..StK)  out  of 
2,(H)()  oil-burner  residence  installations 
were  dead  on  Eriday,  hut  more  than  half 
of  these  were  hack  on  the  line  .Sunday,  uiomei 
Sleet  formation  on  the  company’s  hams, 
wires  reached  a  ma.ximum  wire  jilus  aj^er, 
ice  diameter  of  .3.5  in.  d'he  weij'ht  of  on  Su 
ice  and  wire  on  the  copper-clad  l,()7()-ft.  Maim 
span  over  the  .Saco  River  destroyed  the  one  d 
206-ft.  steel  towers  at  the  .Saco-Bidde-  and  ci 
ford  crossin}^  of  the  .38,(KK)-volt  Port-  on  loc 
land-liiddeford  line.  'I'hese  towers  are  , 

heinjf  redesij^ned  for  replacement  in  .30 
days,  d'he  newly  built  transmission  line  d'ht 
between  the  Bonny  ICapfle  hydro  jilant  (amip, 
and  Biddeford  was  not  injured,  nor  was  rial  d; 
the  .3K,000-volt  line  from  the  West  Bux-  of  iht 
ton  hydro  station.  Until  Sunday  after-  follow 
noon  it  was  impossible,  however,  to  .Servic 
utilize  the  new  6f),000-volt  tie  line  he-  line  c 
tween  the  Central  Maine  and  the  Cum-  'I'he 
herland  County  systems.  lost  s( 

On  the  Central  Maine  Power  Com-  tern  at 
pany’s  system  conditions  pfrew  had  with  in  no 
respect  to  sleet  more  fjradually  than  at  .sleet-t 
Portland.  Main  transmission  lines  suf-  lines 
fered  little  except  in  the  Newport  area,  perfec 


Storm  Rages  Also  North  of 
International  Boundary 

Furious  storms,  p^ales  and  extreme^ 
cold  weather  disrupted  power  servict 
in  many  Ontario  municipalities  and 
played  havoc  with  transmission  lines 
acrfiss  the  province  last  week  and  this, 
.Sixty  or  70  poles  between  St.  Thomas 
and  Port  Stanley  were  blown  down  and 
poles  and  wires  in  falling  broke  Hydro 
lines.  As  emergency  crews  of  the 
Dominion  Power  &  Transmission  Com¬ 
pany  were  overcoming  serious  trouble 
near  Hamilton  a  high-voltage  Hydro 
wire  fell  across  the  line  at  Allanburg, 
near  Niagara  Falls,  cutting  off  several 
industries  ami  interrupting  service  on 
the  Hamilton  Street  Railway. 

The  city  of  North  Bay,  Ontario,  is 
faced  by  the  threat  of  a  jiower  shortage, 
occasioned  by  the  freezing  of  many 
stre;ims.  The  Hydro  substation  re.serve 
water  supply  thus  far  available,  at  the 
jiresent  rate  of  consumption,  will  last 
three  weeks.  Unless  a  thaw  sets  in  the 
city  will  be  devoid  of  power  at  the  end 
of  this  period.  The  power  situation  is 
also  acute  in  Renfrew,  causing  much 
inconvenience  to  business. 

The  storm  was  also  bad  in  Nova 
.Scotia,  part  of  the  province  being  almost 
completely  cut  off  for  a  while. 


Hiver-Crossituj  Towers  at  liiddcjord 
Destroyed  by  Sleet 


Indiana  Gets  a  Taste  of  It 

Heavy  sleet  and  snow  which  swept 
Indiana  on  December  19  and  20  did 
thousands  of  dollars’  damage  to  the  elec¬ 
tric  utilities  of  the  state.  Service  in 
some  localities  was  entirely  interrupted, 
but,  generally  speaking,  the  lines  were 
kept  in  service.  It  will  be  some  time 
before  service  is  wholly  restored  and  an 
estimate  of  the  damage  made. 


Feelings  Ruffled  Over  Power 
in  Puget  Sound  Region 

j\  little  annoyance  has  manifested 
itself  among  municipal  power  suiipliers 
in  the  Puget  .Sound  region,  recently 
threatened  with  a  serious  shortage  in 
hydro-electric  power  due  to  the  pro¬ 
longed  drought  now  apparently  at  an 
end.  As  told  last  week,  the  Tacoma 
municiiial  plant  is  now  receiving  20, Odd 
kw.  a  day  from  the  U.  .S.  N.  airplane 
carrier  Lexinf/ton.  'I'his  energy  is 
going  exclusively  to  Tacoma,  neither 
the  .Seattle  municipal  plant  nor  any 
private  company  being  in  need  of  assist¬ 
ance. 

Seattle’s  attitude  in  the  matter  has 
rlisjileased  Tacoma’s  officials,  and  the 
latter  city's  .Mayor  and  City  Coininis- 
sioners  have  by  a  unanimous  vote  de¬ 
cided  that  none  of  the  Lexinyton  s 
power  shall  he  furnished  .Seattle  except 
on  a  specific  onler  by  the  Navy  Depart¬ 
ment  and  that  no  jiower  shall  be  sold 
to  Seattle  excejiting  such  as  otherwise 
would  he  wasted,  h'or  a  number  of 
years  the  two  cities  have  had  an  agree¬ 
ment  to  exchange  power.  Whether  the 
present  situation  will  affect  the  con¬ 
tinuance  of  this  agreement  remains  to 
be  seen. 


2,30U-y olt  Dole  Line  Damaged  in  Portland 
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Purchases  and  Mergers 

Xcw  Bedford  (Mass.)  and  Portland 
(Ore.)  Transfers  i  (insniiunated — Fed¬ 
eral  Lujht  &  Traction  Control — To 
Bid  for  I)i.vie  Power  Company 

IN'  ACCOKDAN'CK  with  the  agree¬ 
ment  rejjorted  on  October  5  (page 
703),  one  of  the  oldest  and  best  known 
utilities  of  New  Kngland  joined  the 
Associated  (ias  &  Electric  Company 
system  December  20,  when  the  New 
Bedford  Gas  &  Edison  Light  Company 
acciuired  by  the  New  England  Gas 
&  Electric  Association  at  $125  per  vot¬ 
ing  trust  share,  160,047  shares  being 
transferred. 

Tlie  I’uhlic  Utility  Holding  Corpo¬ 
ration  of  America  announces  that  its 
contract  with  IC  \V.  Clark  &  Company 
for  the  acquisition  of  the  Portland 
(Ore.)  l-dectric  Power  Company  has 
been  consummated.  ( See  Im-KCTRICAL 
WoRi.i)  for  September  2B,  page  654.) 
It  is  also  reported  in  the  i)ress  that 
the  Public  Utility  Holding  Corporation 
lias  purchased  so  substantial  an  interest 
in  the  I'ederal  Light  &  'I'raction  Com¬ 
pany  that  it  is  now  the  dominant  stock- 
hobler  in  that  organization,  which  con- 
troL  operating  comjianies  in  New  Mex¬ 
ico,  Arizona,  Arkansas,  Washington, 
Wyoming,  Colorado,  Missouri  and  New 
Brunswick,  ( 'anada. 

.Several  of  the  larger  public  utility  cor¬ 
porations  of  the  Middle  West  are  under- 
stfxxl  to  be  figuring  fm  bids  for  the  proper¬ 
ties  of  the  Dixie  Power  Company  of  Cedar 
City,  Utah,  a  unit  of  the  W.  B.  Foshay 
system,  following  a  conference  between 
their  representatives  and  the  receivers  of 
the  I'oshay  enterprises. 

The  f)bio  Public  Utilities  Commission 
has  authorized  the  sale  to  the  Ohio  Electric 
Power  Company,  .Sidney,  of  the  Rockford 
Eight  &  Pfiwer  Coiniiany,  the  Ansonia 
Lighting  Company  and  the  Citizens’  Light 
&  Power  Company,  supplying  more  than  a 
.score  of  communities  in  northwest  Ohio. 

1  he  People’s  Light  &  Power  Company 
of  New  York  was  the  only  bidfler  on 
Pecember  2.3  for  the  city-owned  electric  aiul 
gas  properties  of  Danville,  Va.,  which  have 
Inen  awaiting  a  large  enough  bidder.  The 
People’s  Light  &  Power  offered  $.3,7.30,000 
and  outlined  through  its  president,  (^  E. 
Peal,  a  jilan  for  buibling  a  hydro-electric 
station  70  miles  frfnn  Danville.  The  (.'oun- 
cil  deferrefl  action  till  Monday. 

I  be  Pacific  (ias  &  IClectric  Cfiinjiany 
has  apiilied  to  the  California  Railroad 
Commission  for  authority  to  purchase  for 
$12.3,000  and  ojierate  the  electric  projierties 
of  the  .Novato  Utilities  Company  in  the 
town  of  Novato  and  vicinity. 

J.  P>.  Campbell,  Morton,  Wash.,  owner 
of  the  electric  light  and  pow'er  plant  in 
that  city,  has  sold  his  holdings  to  the  West¬ 
ern  (,as  &  bdectric  Company.  He  will 
continue  as  general  manager. 

Voters  of  Medicine  Lodge,  Kan.,  have 
decided  to  sell  its  electric  plant  to  the 
estern  Light  &  Power  Corporation  of 
Salina,  Kan.,  for  $14t),tM)0.  Contrary  fleci- 
sions  have  been  reiulered  by  the  citizens 
of  Palco,  Kan.,  asked  to  sell  their  trans¬ 
mission  line  aiul  distribution  system  to  the 
Kansas  Power  Company,  and  by  the  City 
Council  of  Elkhart,  Kan.,  which  has  re¬ 
jected  an  offer  of  $150,000  cash  from  the 
Kansas  City  Pfjwer  &  Light  C  omjiany. 
A  small  private  jilant  at  Assaria  has  been 
sold  to  the  United  Power  &  Light  Cor- 
Iioration  of  .Abilene,  Kan. 


Petitions  are  before  the  New  York  Pub¬ 
lic  Service  Commission  from  the  Massena 
Securities  Corporation  to  acquire  the  out¬ 
standing  capital  stock  of  the  St.  Lawrence 
River  Power  Company  and  from  the  St. 
Lawrence  County  Utilities  and  the  St.  Law¬ 
rence  River  Power  Company  jointly  for 
consent  for  the  former  to  transfer  to  the 
latter  a  part  of  a  franchise  and  system  in 
Massena  Township.  No  opposition  to  the 
petitions  arose  at  recent  hearings.  All  the 
companies  concerned  are  subsidiaries  of 
the  Aluminum  Company  of  America. 

The  Leverett  (Mass.)  Electric  Company, 
which  purchases  all  its  energy  from  the 
Amherst  (Mass.)  (ias  Company  and  re¬ 
cently  applied  for  permission  to  purchase 
the  electric  property  of  the  latter,  has 
arranged  for  the  transfer  of  its  property 
to  the  Western  Massachusetts  Companies. 
'Lhe  W'estern  Massachusetts  Cxnnpanies 
control  the  E'ast  Hamjiton  Lighting  & 
Power  Company  and  the  Amherst  Gas 
Company,  both  of  which  have  petitioned 
the  Public  Utilities  Department  for  author¬ 
ity  to  .separate  their  gas  and  electric  de¬ 
partments.  It  is  then  iilanned  to  combine 
the  electric  businesses  of  the  Ivast  Hamp¬ 
ton,  Amherst  and  Leverett  companies  aiul 
to  operate  them  as  the  Western  Counties 
E'lectric  Company. 

The  Duke  Power  Company  has  bought 
the  Lake  Tahoma  power  plant,  near  Marion, 
N.  C.,  and  the  power  plant  at  Old  I'ort, 
N.  C.,  according  to  announcement  by  J.  (j. 
(iilkey  of  Marion.  The  Lake  'fahoma 
plant  has  been  owned  by  the  I.ake  Tahoma 
('ompany  of  Marion,  the  power  being  sold 
to  the  National  Utilities  Company,  which 
furnishes  power  there.  The  t)ld  Fort 
plant  has  been  owned  by  the  Jupolo  Service 
Comi)any  of  Cleveland,  Ohio. 

P.y  reversing  a  decision  of  a  lower  court 
preventing  the  South  Georgia  Power  Com- 
])any  from  operating  in  Nashville,  (ia., 
the  Georgia  Supreme  Court  has  upset  the 
purchase  a  year  ago  of  the  municipal  light¬ 
ing  system  of  Nashville  by  R.  C.  Beaii- 
mann  and  R.  C.  Burrus  for  the  sum  of 
$52,(KK). 

Seventeen  Electric  Leagues 
Specially  Approved 

At  a  recent  joint  meeting  of  the 
League  Council  and  the  league  and  field 
advisory  committee  of  the  Society 
for  Electrical  Devebipment  R.  liourke 
Corcoran,  chairman  of  the  League 
Cotincil,  reported  that  certificates  of 
ajiproval  will  he  given  to  the  leagues 
oiierating  in  Denver,  Boston,  Bing¬ 
hamton,  Salt  Lake  City,  Kansas  City, 
St.  Louis,  Rock  Island,  ICrie,  Rock- 
forcl,  Youngstown,  Cincinnati,  Chicago, 
Cleveland  and  Albany  and  that  organ¬ 
izations  in  Philadelphia,  Indianapolis 
and  Pittsburgh  will  undoubtedly  receive 
them.  Apjiroval  means  that  letters  will 
he  sent  out  from  the  N.IL.M.A.  and  the 
League  Council  asking  mamifacturers 
to  give  serious  consi<leration,  to  extend¬ 
ing  financial  support  to  these  leagues. 

'Lhe  midwinter  conference  business 
program  was  discussed  in  rletail,  and 
it  was  decided  to  make  the  high  s|)ot 
of  the  conference  an  “all-industry  day’’ 
at  which  leaders  of  various  branches  of 
the  industry  will  address  the  conferees 
on  matters  of  special  interest  at  the 
moment.  This  conference,  as  already 
announced,  w’ill  be  held  at  the  West- 
inghouse  Lighting  Institute,  January 
13-16,  inclusive. 


Planning  Development  of 
Cheat  River 

West  Penn  Electric  Sees  Eventual  Out¬ 
put  of  660,000  Hp.  in  West  Virginia 
— Two  58j000-Hp.  Plants  to  Be  Built 
First 

The  West  Virginia  Power  &  Trans¬ 
portation  Company,  a  subsidiary  of 
the  West  Penn  Electric  Company,  filed 
application  on  December  20  with  the 
Public  Service  Commission  of  West 
Virginia  for  authority  to  engage  in 
an  extensive  water-power  development 
along  the  Cheat  River  watershed  in  five 
counties  of  northern  and  central  We.st 
Virginia.  The  commission  set  Febru¬ 
ary  11  for  a  hearing.  Fourteen  projects 
are  listed  in  the  company’s  application, 
designated  as  near  Morgantown,  King- 
wood,  Albright,  Bruceton  Mills,  Rowles- 
burg,  St.  George,  Parsons,  Hendricks, 
Davis,  Thomas  and  Fllkins.  A  pottion 
of  a  storage  reservoir  in  Big  Sandy 
River  would  be  in  Pennsylvania.  Esti¬ 
mated  cajiacity  of  the  propo.sed  hydro¬ 
electric  plants  is  fixed  by  the  applicant 
company  at  "in  excess  of  600,00()  hp.,” 
and  it  is  added  in  the  application  that 
the  developments  will  require,  as  a  con¬ 
dition  precedent  to  their  construction 
and  operation,  a  steam-electric  gen¬ 
erating  system  to  carry  the  base  load, 
with  a  total  generating  capacity  of  aji- 
proxiniately  twice  the  capacity  of  the 
water-power  development. 

The  first  construction  planned  is  a 
storage  dam,  78  ft.  high,  on  Blackwater 
River.  This,  company  engineers  esti¬ 
mate,  could  he  constructed  within  ten 
months.  Six  months  after  construction 
of  the  storage  dam,  the  application  says, 
the  company  will  begin  construction  on 
the  Blackwater  of  a  diversion  dam,  55 
ft.  high,  to  divert  water  through  tunnels 
or  conduits  to  a  power  house  having  a 
cajiacily  of  58, ()()()  hp.  A  third  project 
planned  on  the  Blackwater  is  a  diver¬ 
sion  dam,  68  ft.  high,  to  send  water 
through  tunnels  to  a  second  power 
house  of  58,000  hp.  capacity.  Construc¬ 
tion  is  to  be  started  one  year  after  the 
first  diversion  dam  is  completed.  E'ach 
of  the  diversion  dams  could  he  con¬ 
structed  in  one  aiul  one  half  years.  A 
tentative  con''truction  date  also  is  fixed 
for  a  project  at  B.eaver  Hole  consisting 
of  a  dam  106  ft.  high  and  a  powerhouse 
with  a  capacity  of  86,000  lij).  C^mstruc- 
tion  will  be  started  there,  the  api)Iication 
says,  two  and  one-half  years  after  the 
final  Blackwater  project  is  completed 
and  is  exjiected  to  reipiire  two  years. 

The  cf»mj)any  rleclares  itself  “unable 
now  to  jiredict  with  any  confulence  the 
time  atul  se(|uence  in  which  the  remain¬ 
ing  develojHiients  shall  he  constructed.” 
Six  of  these  are  in  I’reston  County  and 
three  in  Ratulolidi  Oiunty,  all  of  them 
being  outlined  in  the  application.  There 
is  also  an  utulefined  development  con¬ 
templated  for  Shavers  Fork. 

An  exhibit  filed  with  the  application 
makes  an  estimate  of  $17,000,0(M)  as  the 
cost  of  the  four  projects  projiosed  for 
completion  within  a  nine-year  perhxl,  if 
the  commission  approves  the  appli¬ 
cation. 
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Coming  Years  Loom 
Large  in  Dominion 

Ontario  Hydro  Undertakings  Involve 
\carly  $40,(XX),(KK)— Colmn- 
hitt  lim'isagcs  1,(XX),(XX)  Up. — Activ¬ 
ity  in  Xova  Scotia  and  in  Manitoba 

AW  Minmiary  of  the  profjrain  of  the 
Ontario  Hydro-Electric  Power 
('oniniission  for  1930-31  is  impressive. 
It  calls  for  new  power  development  and 
an  extension  of  transmission  lines  that 
promise  to  have  an  important  hearinjf 
on  the  industries  of  the  province. 
Amon^  these  developments  are  the  Chats 
Ealls  undertaking,  on  the  Ottawa  River, 
of  2(X),(XX)  hp.,  which  will  cost  nearly 
$17,(XX),(XX),  and  the  development  of 
Alexandria  Ealls  on  the  Xii)issing  River, 
bringing  in  .S4,(XX)  hp.,  which  will  he 
completed  late  in  19.^0,  at  an  expendi¬ 
ture  of  approximately  $K,(KK),000.  The 
duplication  of  the  (iatineau  Power 
(■omf)any’s  transmission  line  an<l  trans¬ 
formers,  recently  noted,  will  entail  an 
expenditure  of  nearly  $4,(KM),()(X).  and 
the  extension  of  rural  lines  throughout 
the  province  will  consist  of  ajiproxi- 
matelv  1.2(X)  miles  covering  aii  outlay  of 
between  $4,fXX),(XX)  and  $5,(XX),(XX).  d  he 
commission  will  .soon  cojiiplete  the  tenth 
unit  of  its  Niagara  development,  at  an 
outlay  of  $4,fXXJ3X){). 

'I'he  various  undertakings  involve  an 
expenditure  of  close  to  $40,(XX),(XX)  and 
will  release  for  the  people  of  the  prov¬ 
ince  about  680,(XX)  hp.  within  the  next 
few  years. 

riie  latest  estimate  of  the  ultimate 
cost  of  hydro-electric  development  proj¬ 
ects  umler  way  in  British  C'olumhia  is 
$1 10,0(X),0(K).  From  these  schemes 
power  companies  will  eventually  obtain 
946,(XX)  hp.,  or  almost  twice  the  present 
output  of  the  province.  In  1914  the 
total  output  was  only  64,474  hp.  'I'he 
ambitious  projects  are  actually  author¬ 
ized  by  the  Water  Board,  and  it  is  esti¬ 
mated  that  an  equal  sum  of  money  will 
he  invested  in  enterprises  to  consume 
the  .additional  power. 

riie  Nova  Scotia  I’ower  Commission 
has  virtually  completed  work  upon  the 
Mersey  River  power  developments 
which  will  supply  the  electrical  energy 
for  the  Mersey  Paper  Company’s  new 
mill  near  Liverpool,  N.  S.  Complete 
installation  of  six  generators  will  he 
ready  in  advance  of  the  opening  of  the 
mill.  These  are  at  three  sites  which 
have  been  harnessed  together  for  the 
development  of  an  aggregate  of  31.(X)() 
hp.  'J'he  power  houses  are  at  Upi)er 
l.ake  Falls,  Lower  Lake  Falls  and  Big 
Falls  and  have  been  constructed  by  the 
Foundation  Company  of  Canada.  'I'he 
entire  i)roject  has  involved  a  capital 
investment  of  $3,700,000. 

Beginning  of  the  coal-shipping  sea¬ 
son  next  spring  in  Nova  Scotia  will  also 
mark  the  end  of  steam  as  a  means  of 
power  in  the  mines  of  the  British  Em- 
I)ire  Steel  Corporation,  and  in  the  not 
far  distant  future  all  mines  of  the  cor¬ 
poration  will  he  operated  entirely  by 
electricity.  'Flu's  will  mean  a  very  large 
outlay  of  money  on  the  part  of  the  cor¬ 
poration,  starting  with  the  new  million- 


dollar  power  plant  now  under  construc¬ 
tion  on  the  shores  of  (ilace  Bay  Lake. 
Alre;idy  the  corporation  has  linked  up 
its  power  plants  on  the  soirthern  side 
of  .Sydney  Harbor,  a  high  power  line 
extending  from  the  Sydney  steel  plant 
to  the  power  plant  of  the  Dominion  C!oal 
Company  at  New  Aberdeen,  and  there 
is  also  the  line  that  connects  up  the 
('arney  Lake  power  plant  on  the  out¬ 
skirts  of  New  Waterford  with  the  plant 
at  .New  Aberdeen.  'Fhe  final  link  is 
under  way,  and  this  will  connect  the 
Sydney  plant  w-ith  the  workings  at 
.Sydney  Mines,  the  high-voltage  line 
being  run  in  a  submarine  cable  across 
the  entrance  to  Sydney  Harbor. 

'Fhe  provincial  Hydro  system  in 
Manitoba  is  planning  to  widen  its  scope 
of  activities  during  the  coming  year.  In 
addition  to  the  ever-increasing  indus¬ 
trial  demand  in  the  Greater  Winnii)eg 
area,  the  publicly  owned  system,  which 
has  a  contract  for  electrical  energy  with 
the  .Manit(jha  Power  ('omijany,  has 
power  agreements  under  consideration 
at  many  pcjints  in  southern  and  western 
Manitoba.  Coincident  with  its  proposed 
westerly  extensioiis  the  provincial 
Hydro  may  invade  the  city  of  Brandon, 
where  negotiations  have  been  in  prog¬ 
ress  for  some  time  with  the  municipality 
and  the  Canada  Gas  &  Electric  (>)m- 
pany,  which  now  holds  the  franchise. 
'Fhe  summer  resorts  on  Lake  Winnipeg 
may  also  he  invaded  by  the  prtjvincial 
llyclro  next  spring. 

(\irlisle  for  Disinterested 
St.  Lawrence  Inquiry 

Cliairnian  Xiagara-J I ndson  I’owcr  lix- 
plains  Coin  pony's  Position  to  Xc7v 
York  I  in'cstigating  Coniniission  — 
Hitffolo  Man  Assails  Hcgnlatory  Body 

P'LOVD  L.  CARI.LSLE.  chairman  of 
the  hoard  oi  directors  of  the  .Niagara- 
Hiulson  Power  Corporation,  testifying 
;it  Buffalo  and  .Syracuse  last  week  be¬ 
fore  the  legislative  commission  for  the 
revision  of  the  New  York  Public  .Serv¬ 
ice  Commission  law,  declared  that  he 
was  in  favor  of  a  “disintereste«l  investi¬ 
gation”  of  the  whole  problem  of  har¬ 
nessing  the  water  power  of  the  .St. 
Lawrence  River.  In  a  prepared  state¬ 
ment  .Mr.  Carlisle  said: 

By  reason  of  the  geographical  location 
of  the  operating  c<jnipanies  f)f  the  system 
and  the  ownership  of  the  riparian  rights 
of  the  Frontier  Corporation  uixm  the  Long 
Sanlt  Rapids  on  the  St.  I.awrence  River 
the  company  desires  to  state  very  fully  and 
frankly  its  position  regarding  this  develop¬ 
ment.  It  is  not  my  intention  to  discuss  the 
legal  position  of  the  various  parties  inter¬ 
ested  other  than  to  say  that  we  would  wel¬ 
come  a  judicial  determination  upem  these 
rights  so  that  no  shadow  of  doubt  could 
remain  as  to  the  position  of  the  various 
governments  and  private  interests  involved. 

The  development  of  the  Long  Sault 
Rapids  for  jx)wer  purposes  will  con.sti- 
tute  the  largest  single  hydro  develop¬ 
ment  yet  made  and  probably  possible  to 
make  in  the  world,  and  it  possesses  unusual 
and  extraordinary  hazardous  engineering 
and  construction  problems.  'Fhe  previous 
owners  of  the  Frontier  Corp<jration  were 


prepared  to  proceed  with  the  development 
withf)Ut  government  aid  and  entirely  wit), 
private  capital. 

The  ownership  of  the  land  under  water 
from  the  shore  line  to  the  international 
Ixirder  is  in  the  State  of  New  York,  al¬ 
though  the  rights  to  the  use  of  the  water 
for  power  purposes  are  in  the  owner  of  the 
banks.  The  federal  gf)vernment,  by  rea- 
sf)n  of  its  contre>l  of  navigation,  has  certain 
interests.  The  Dominion  of  Canada  and 
the  Province  of  Ontario  pf)ssess  rights 
analogous  to  thcjse  of  the  respective  gov¬ 
ernments  on  this  side  of  the  border.  In 
recent  years  ikj  pn)gress  has  iK-en  made 
toward  the  development  f)f  power. 

We  are  desirous  of  determining  the 
difference  existing  and  moving  the  de¬ 
velopment  forward.  The  company  wel¬ 
comes  a  thorough  study  and  disinterested 
investigation  of  the  whole  problem  and 
will  favor  whatever  sound,  economic  plan 
will  result  in  the  sale  of  electricity  to  the 
consumer  at  the  lowest  rates  and  with  the 
maximum  benefit  to  the  imlustrial  life  of 
the  state.  To  this  end.  with  open  minds 
and  with  a  whole-hearted  desire  t<i  co- 
olK-rate,  we  favor  such  a  study  of  the 
whtde  problem. 

Mr.  Carlisle,  asked  to  stiggest  changes 
to  improve  the  law,  expressed  his  belief 
that  the  decisions  of  the  federal  courts 
under  the  Fourteenth  .Xuienduient  were 
the  determining  faetttr  in  rate  making. 

Atiother  witness  before  the  commis¬ 
sion  at  Btiffalo  was  Frank  Perkins, 
president  of  the  City  Council.  .Mr. 
Perkins  said  that  Btiffalo  had  sjient 
S2()6,09()  in  attempts  to  lower  rates 
since  the  Public  .Service  Commission 
was  formed.  Local  utilities,  he  said, 
had  in  the  same  time  spent  $1,000, 000  to 
defeat  stich  attempts.  'Fhis  expense,  he 
charged,  has  been  passed  on  to  the  con¬ 
sumers.  In  apiiearing  before  the  com¬ 
mission,  Mr.  Perkins  declared,  the  con¬ 
sumers  were  "playing  against  loaded 
dice  and  stacked  cartls.” 

Joseph  'F.  McCaffrey,  Oswego  cor¬ 
poration  counsel,  as  chairman  of  a 
special  committee  of  the  Mayors’  Con¬ 
ference,  an  association  of  mtmicinal 
official.s,  declared  at  .Syracuse  the  belief 
of  this  body  that  property  values  re¬ 
ported  by  jniblic  utilities  for  tax  pur¬ 
poses  should  be  presumptive  evidence 
of  the  value  of  the  same  properties  for 
rate-making  purposes. 

Public  .Service  Commissioner  Neal 
Brewster  was  on  the  stand,  asking  for  a 
larger  staff  of  accountants,  when  the  in¬ 
vestigators  adjourned  to  meet  again  in 
New  ^’ork  on  January  2. 

Chairman  Attwill  'I'estifies 
at  Legislative  In(]uiry 

Chairman  H.  C.  Attwill  of  the  .Massa¬ 
chusetts  Deijartment  of  Public  Utili¬ 
ties  appeared  before  the  Massachusetts 
legislative  recess  commission  appointed 
to  investigate  the  public  utilities  situa¬ 
tion  last  week.  He  expressed  die 
opinion  that  so  far  as  possible  utilities 
shoidd  he  privately  owne<l  and  operated. 
If,  however,  the  public  could  he  ‘^hown 
to  suffer  because  of  such  ojK*ration  and 
ownership,  then  he  would  favor  regional 
public  ownership  rather  than  nuitiicipal- 
He  favored  the  imblic.'ition  of  i»ublic 
utility  reports. 
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Another  Section  of  Scottish 
Grid  Scheme  Opened 

Another  section  of  the  main  transmis¬ 
sion  lines  constructed  in  Scotland  by  the 
Central  Electricity  Board  has  been  ener¬ 
gized.  and  as  a  result  the  important 
(ireenock  area  is  now  within  the  active 
grid  system.  This  section  of  the  grid 
links  lip  f ireenock  with  the  large  power 
station  at  ^'oker,  Glasgow,  of  the  Clyde 
\  alley  Electrical  Company.  The  trans- 
nii^sion  lines  cross  the  Clyde  at  Voker 
by  sU'-|)en''ion  from  two  towers  so  high 
that  there  is  no  possibility  of  any  inter¬ 
ference  with  shipping,  and  then  pass 
through  open  country  by  way  of  Bridge 
of  Weir  and  Kihnalcohn  to  Greenock. 
A  length  of  nearly  50  miles  of  transmis¬ 
sion  cables  is  now  in  use  in  central  .Scf)t- 
land.  including  the  sectirms  between 
Bonnybridge  and  the  Glasgow  Corpora- 
tujn’s  power  station  at  Dalinarnock,  be¬ 
tween  Delmarnock  and  Voker  and  be¬ 
tween  \’oker  and  Greenock.  On  the 
Voker-Greenock  line,  which  is  18  miles 
in  length,  the  voltage  is  132,(K)0,  as  on 
the  f)ther  sections. 

'I'lie  next  stage  in  the  central  Scotland 
scheme  will  be  the  linking  up  of  Bonny¬ 
bridge  and  I’ortobello  (where  the  cor¬ 
poration  of  ICdinburgh  has  a  large  new 
power  station  )  and  the  completion  of  the 
loop  to  Kilmarnock  and  Saltcoats  ami 
back  tf)  (ireenock.  Meanwhile  the  au¬ 
thorities  concerned  are  carrying  out  the 
extensive  work  of  altering  their  plant 
■SO  as  to  make  it  conform  with  the  staml- 
ardized  fre(|uency  of  50  cycles.  Glasgcnv 
has  completed  all  the  operations  re¬ 
quired  in  its  (iovan  area,  which  rei)re- 
sents  a  load  of  16,000  kw.  at  50  cycles, 
and  the  Clyde  V^dley  ("oinpany  is  chang¬ 
ing  over  the  ^'oker  area. 


More  About  Spier  I'alls(N.Y.) 
Plant  Knlargement 

.An  official  account  of  the  coming  in¬ 
stallation  of  a  57,(KK>-hp.  generator  at 
the  .Spier  h'alls  plant  of  the  New  York 
Power  &•  Eight  Corporation,  already 
referred  to  in  these  columns,  says  that 
the  unit,  which  will  increase  generating 
facilities  to  twice  their  present  capacity, 
will  be  completed  in  December  of  next 
year.  It  will  make  the  .Spier  Falls  plant 
the  largest  hydro-electric  .station  in  the 
state,  apart  from  Niagara  Falls,  accord¬ 
ing  tf)  a  statement  by  the  company. 
Completion  of  the  Conklingville  hydro¬ 
electric  j)lant  of  .32,(XJO  lip.  rating, 
located  below  the  dam  of  the  Hudson 
River  Regulating  District  on  the 
Sacandaga  River,  added  to  Spier  Falls, 
will  give  the  Mohawk-Hudson  system  a 
generating  capacity  of  about  55(),(X)0  hp. 
Power  from  both  the  Spier  F'alls  and  the 
Conklingville  station  will  be  taken  into 
the  general  transmission  system  of  the 
New  York  Power  &  Eight  Corporation 
and  will  be  available  to  all  parts  of  the 
territory. 

The  new  generator  will  be  of  General 
Electric  manufacture.  To  house  it  a 
section  of  the  building  has  been  torn 
down  and  will  be  rebuilt  higher  and  of 


greater  dimensions.  Enlargement  of  the 
forebay  is  already  in  progress.  The 
plans  also  provide  for  the  enlargement 
of  the  headgates  at  the  water  intake  and 
the  installation  of  mechanically  operated 
gates  in  place  of  the  dashboards  previ¬ 
ously  used  on  the  dam.  The  construction 
work  is  being  done  by  Stevens  &  Wood, 
engineers  and  constructors,  New  York 
City. 

Spier  Falls  plant,  built  in  1903,  was 
a  pioneer  in  high-head  hydro-electric 
development.  The  dam  has  a  maximum 
height  of  80  ft.  with  a  total  length  of 
E5(i0  ft.,  and  at  the  time  of  its  construc¬ 
tion  it  was  the  fourth  largest  dam  in 
the  world.  For  many  years  the  largest 
power  source  in  eastern  New  York,  its 
present  enlargement  will  give  it  even 
greater  significance  in  the  power  de¬ 
velopment  of  the  entire  state. 

The  Newport  News  Shipbuilding  & 
Dry  Dock  Company,  the  builder  of  the 
turbine,  supplies  the  following  data  con¬ 
cerning  it:  Horsepower,  57,000;  r.p.m., 
81.8;  head,  81  ft.;  estimated  weight, 
complete,  800  tons;  estimated  weight  ui 
runner,  150  tons. 

Briefer  News 

_ 

Nkw  Pk.\k  Eoai)  for  New  Jersey 
Prui.ic  .Service  Ei.ectric  &  Gas. — 
'I'he  i)ower  stations  of  the  Public  Serv¬ 
ice  I'dectric  &  (ias  Comjeany  were  called 
uixm  to  furnish  a  record  output  of  elec¬ 
tricity  on  the  afternoon  of  December  16, 
when  at  4  :50  ]).m.  the  “load”  built  up  a 
new  high  record  of  5.36,600  kw.  The 
previous  i>eak-load  record  was  486,5(K) 
kw.  on  December  17  of  last  year. 


L’nfrecede.ntei)  Foo  i.\  New  York 
City  Boosts  C'exirai.-Statio.n  Out- 
I'l'T. — The  New  A'ork  lYlison  Company 
and  the  associated  electric  light  and 
f)ower  companies  serving  the  boroughs 
of  Manhattan,  the  Bronx.  Brooklyn  and 
Queens  and  the  cit)'  of  ^'onkers  report 
that  for  the  24-hour  period  ending  mid¬ 
night  d'uesday,  December  17.  the  almost 
unprecedented  fog  prevailing  in  the  city 
rolled  up  the  heaviest  load  the  system 
has  ever  carried.  I'uesday’s  output 
amounted  to  17.289.820  kw.-hr.,  which 
is  alMUjt  11  per  cent  higher  than  the 
biggest  day  iti  1928.  On  \\T*dnesday  the 
tcjtal  dropped  to  17.0.31.585  kw.-hr.  The 
peak  load  on  'l  uesday  was  not.  however, 
so  high  as  the  peak  on  some  other  days, 
and  the  increase  in  output  was  due  to 
a  heavy  continued  demand  throughout 
the  day. 


Eos  .X.xcEi.Es  Water  and  Power 
Department  .Acain  Reorganized. — 
'I  he  Eos  .Angeles  B<»ard  of  Water  and 
Power  Commissioners  has  reorganized 
the  Eos  .Angeles  Dejiartment  of  Water 
and  Power  and  has  set  up  two  separate 
bureaus,  one  to  be  known  as  the  Bureau 
of  Power  and  Eight  and  the  other  as  the 
Bureau  of  Waterworks  and  Supply.  'I’his, 
in  effect,  has  re-established  the  munici¬ 
pal  bureaus  as  they  were  nine  months 


ago.  At  that  time  H.  A.  Van  Norman 
was  made  general  manager  of  the  com¬ 
bined  departments.  Under  the  new  plan 
he  will  be  general  manager  and  chief 
engineer  of  the  waterworks  of  the 
Bureau  of  W'aterworks  and  Supply. 
E.  F.  ScattergfMKl  is  to  be  general  man¬ 
ager  and  chief  engineer  of  the  Bureau 
of  Power  and  Eight. 


Two  Defeats  for  MrNiciPAi.-Pi.ANX 
Projects  in  Kansas. — .At  Junction 
City,  Kan.,  a  proposed  bond  issue  of 
$425,(K)()  for  the  construction  of  a  mu¬ 
nicipal  electric  plant  and  distribution 
system  to  compete  with  the  plant  of  the 
United  Power  &  Eight  C’orporation  was 
(lefeated  at  a  special  election  by  595 
votes,  or  approximately  two  to  one.  A 
boiifl  election  in  the  newly  incorporated 
city  of  Hanston,  Kan.,  on  a  proposal  to 
issue  bonds  with  which  to  c«>nstruct  an 
electric  light  and  power  system  was 
likewise  defeated. 


.Me.mfiiis  Power  &  Eight  Com- 
I’l.ETEs  Nineteen-Mii.e  Ring  Tran.s- 
Mi.ssio.N  Ei.ne. — Chief  among  cfinstruc- 
tion  undertakings  by  the  Memphis 
Power  &  Eight  Crimpany  in  192*)  has 
been  the  completion  of  19  miles  f)f  high- 
tension  transmission  line  around  the 
city.  This  line  is  between  a  mile  and 
three  miles  from  the  new  city  limits  and 
connects  with  seven  miles  of  high  jiower 
line  already  built  to  the  north  of  the  city, 
completing  a  line  about  the  city  carried 
on  82-ft.  steel  towers,  (iround  has  been 
purchased  for  substations  to  lie  erected  at 
Oakville.  Brookfield  and  Cedar  Grove. 


Arizona  Eight  &  Power  Gets  New 
h'RANCHi.sE  IN  PiioENix. — By  a  ratio 
of  three  to  one  voters  of  Phoeni.x,  Ariz., 
on  December  17  approved  the  granting 
of  a  new  25-year  franchise  to  the  Cen¬ 
tral  .Arizona  Eight  &  Power  Company. 
'I'he  new  compact  will  rei)lace  the  pres¬ 
ent  .50-year  franchise,  which  still  has 
six  years  to  run.  The  company  asked 
for  the  grant  on  the  ground  that  the  six 
years  left  under  its  present  franchise 
were  not  sufficient  for  financing  its  pro¬ 
gram,  which  includes  the  construction 
of  a  steam  plant.  Provisions  of  the  new 
franchise  are  the  same  as  those  of  the 
old  e.xcept  that  there  is  a  provision  that 
the  company  shall  pay  a  tax  of  2  cents 
per  $100  gross  earnings  to  the  city,  the 
tax  not  to  fall  below  $.500  per  year,  in 
lieu  of  all  other  franchise  or  occupa- 
ti»)nal  taxes. 


Bre.merton  (Wash.)  Eeagfe  At¬ 
tacks  Rates,  and  ('ity  Commission 

('o.NSIDERS  Mf.NICIPAI.  Pl.ANT. -  111  a 

cfimplaint  filed  by  the  Bremerton 
(Wash.)  Municipal  Eeague  a  complete 
investigation  of  rates  of  the  Puget 
Sound  Power  &  Eight  ('ompany  in  its 
three  divisions  in  Kitsap  County  has 
been  requested  of  the  .State  Department 
of  Public  Works.  'I'he  company’s  rates 
are  termeil  “excessive,  unfair,  discrimi¬ 
natory  aiifl  unjust”  in  the  complaint, 
which  declares  that  rates  shouhl  be 
reduced  50  per  cent  to  give  the  conij^any 
no  more  than  a  reasonable  return  on  its 
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iiivestnicnt.  At  the  same  time  the  City 
Commission  has  voted  unanimously  to 
start  proceedings  to  acfjuire  by  pur¬ 
chase,  condemnation  or  construction  a 
j)lant  for  the  sujiply  of  electrical  energy 
to  Bremerton.  Actifm  along  the.se  lines 
will  depend  largely  on  whether  a  market 
can  he  found  for  the  sale  of  the  honcl 
issue  of  $750,000  authorized  hy  the 
people  last  May. 


I'ouR  Louisiana  Towns  Kknew 
Ki.ectkic  Franchises. — (Jn  December 
3  the  lioard  of  Aldermen  of  Breaux 
Bridge,  La.,  granted  the  Ciulf  Fuhlic 
Service  Company  a  new  standard  25- 
year  electric  franchise,  rejdacing  the  one 
granted  the  company  in  1014.  'Phis  is 
the  fourth  renewal  of  existing  franchises 
obtained  hy  this  company  in  the  past  six 
months,  the  other  three  being  VVinnfield, 
Jena  and  Cotton  Valley,  La.  The  Gulf 
Public  Service  ('ompany  ojierates  utili¬ 
ties  in  20  towns  in  Louisiana.  It  is  a 
subsidiary  of  the  American  ('ommunity 
Power  Company  of  St.  Louis,  Mo. 


N.K.M.A.  Wii.i.  Have  Its  Mid- 
wi.NTER  Mketini;  Next  Month. — 'I'he 
National  Llectrical  Manufacturers’  As¬ 
sociation  announces  that  it  will  hold  its 
midwinter  meeting  in  New  York  the 
week  of  January  20,  at  its  headipiarters, 
420  Lexington  Avenue;  the  Lighting 
Institute  in  the  Grand  Central  Palace 
and  the  Hotel  Commodore.  A  large  at¬ 
tendance  is  expected,  including  repre¬ 
sentatives  from  all  of  the  supply  sections 
and  nuist  of  the  apjiaratus  sections.  A 
general  session  is  scheduled  for  'I'ues- 
(lay,  January  21,  at  the  Lighting  Insti¬ 
tute.  A  meeting  of  the  section  council, 
composed  of  all  section  chairmen,  will 
he  held  early  in  the  week.  The  dinner 
meeting  will  he  at  the  Hotel  Commodore. 


“Tai.kini;  Movie”  on  Wii.i. iam 
Stanley  and  the  'Fransformer. — At 
a  recent  meeting  of  the  William  Stanley 
Club  of  Pittsfield,  Mass.,  an  intere.sting 
feature  was  the  showing  of  a  “talking 
movie”  on  William  .Stanley  and  the 
transformer.  'I'he  picture  introduces 
G.  h'accioli,  S.  W.  Ashe  and  I*'.  A. 
W'agner,  all  of  the  I’ittsfield  works  of 
the  General  F'.lectric  Company,  and  tells 
through  them  a  brief  story  of  the  devel¬ 
opment  of  the  transformer  and  the  re¬ 
sults  of  .Stanley’s  work.  It  shows  what 
can  he  done  hy  means  of  experiments 
to  illustrate  the  fundamental  electrical 
laws  and  to  show  their  practical  appli¬ 
cations.  'I'he  film  can  he  used  on  any 
standard  “talking  movie”  outfit. 


Final  .Xfi’rovai.  of  New  'S'ork  City 
.SuiuvAY  Power  Contract. — 'I'he  modi¬ 
fied  form  of  contract  under  which  the 
city  of  New  York  will  buy  electrical 
energy  from  the  New  York  F.dison 
Company  for  the  new  Eighth  Avenue- 
W'ashington  Heights  subway  for  ten 
years  following  its  opening  was  ap¬ 
proved  last  week  hy  the  Board  of  Esti¬ 
mate  of  the  city,  this  being  virtually  the 
last  step  necessary  for  the  operation  of 
the  subway.  The  supplementary  agree¬ 
ment  permits  cancellation  of  the  con¬ 
tract  on  60  days’  notice  should  the  serv¬ 


ice  prove  unsatisfactory  or  should  the 
city  decide  to  build  its  own  power  plant. 
When  the  Eighth  Avenue  subway  is  in 
operation,  .scheduled  for  1931,  it  will  he 
the  largest  single  consumer  of  New 
York  I'klison  Company  energy,  accord¬ 
ing  to  figures  submitted  to  the  Board 
of  Estimate.  The  ten-year  cost  of  en¬ 
ergy  is  put  at  $.56,381,000. 


North  Washingto.n  Town  to  Cease 
Imforting  (!a.\ai)Ian  Power.  —  The 
Puget  .Sound  Power  &  Light  C.'ompany 
has  signed  an  agreement  with  the  Sumas 
f  Wash.)  City  Council  to  furnish  power 
for  the  municipal  power  and  light  sys¬ 
tem.  'I'he  new  contract  is  for  ten  years 
at  a  reduction  of  about  25  per  cent  from 
the  price  paid  the  British  Columbia 
Electric  Railway  (Company,  which  has 
been  supplying  power  to  the  city  for 
twenty  years. 


.Small  New  Ha-mfshire  Company 
.Seeks  Fifteen-Mile  F'ali.s  Power. — 
'I'he  Groveton  (N.  H.)  Electric  Com- 
jiany  has  iietitioned  the  New  Hampshire 
Public  Service  Commission  for  author¬ 
ity  to  extend  its  lines  to  Littleton  and 
there  connect  them  with  the  lines  of  the 
Grafton  Power  Company.  'I'he  commis¬ 
sion  is  asked  also  to  order  the  Grafton 
Power  Comjiany  to  deliver  energy  to 
the  Groveton  company.  'I'he  petition 
is  the  first  of  its  kind  under  an  act  of 
1929  which  permits  the  commission  to 
order  a  large  company  to  deliver  power 
to  a  small  one,  with  the  idea  of  protect¬ 
ing  small  electric  power  companies. 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries,  is 
published  in  the  first  issue  of  every 
volume.  F'or  latest  list  see  issue  of 
July  6,  page  46.] 

American  KnKineering  Council — Wash¬ 
ington,  .Ian.  9-11.  L.  VV.  Wallace, 
26  Jackson  Hlace,  Washington,  D.  C. 
Conference  of  Electrical  I,eagues  — 
VVestinghouse  Lighting  Institute, 
New  York,  .Jan.  1:5-16.  Society 
for  Electrical  Development,  426 
Lexington  Ave.,  New  York. 

Empire  State  Cas  and  Filectric  Asso¬ 
ciation — Women's  Section,  Hotel 
Seneca,  Kochester,  Jan.  16-17. 

H.  15.  Chai)in.  Lrand  Central  Ter¬ 
minal,  New  York. 

National  Electrical  Manufacturers’  As¬ 
sociation — New  York,  .Ian.  20-24. 
S.  N.  (Narkson,  420  I^exington  Ave., 
New  York. 

North  Central  Division,  N.E.T...A. — 
Commercial  Section,  St.  Paul  Hotel, 
St.  Paul,  Jan.  20-21  ;  Engineering 
Section,  Nicollet  Hotel,  Minneapolis, 
Feb.  24-20.  J.  VV.  Lapham,  803  Ply¬ 
mouth  Hldg.,  .Minneapolis. 

National  Electrical  Credit  As.sociation 
— New  England  Division,  University 
Club,  Poston,  Jan.  21.  F.  1’.  Vose, 
1008  Marquette  Pldg.,  Chicago. 
National  Association  of  Purchasing 
Agent.s — Public  utility  group,  May¬ 
flower  Hotel,  Washington,  D.  C.,  Jan. 
23-24.  (J.  A.  Renard,  11  Park  Place, 

New  Y^ork. 

American  Institute  of  Electrical  Engl- 
neer.s — Winter  meeting,  New  York, 
Jan.  27-31.  F.  L.  Hutchin.son,  33 
West  39th  St.,  New  York. 

National  Electrical  Wholesalers’  Asso¬ 
ciation — Pacific  Division,  Del  Monte, 
Calif.,  Jan.  31-Feb.  1. 

Artistic  Lighting  Equipment  Associa¬ 
tion — Washington,  Feb.  9-1. 'S.  C.  \j. 
Benjamin,  420  Lexington  Avenue, 
New  York. 


Niagara-Hudsd.n  Tower  Corpora- 
TioN  TO  Maintain  Offices  in  Four 
('iTiES. — Eour  Niagara-Hudson  Tower 
Corporatifin  offices  will  he  maintained, 
that  organization  has  just  announced— 
at  Albany,  at  Buffalo,  at  .Syracuse  and 
in  New  York  C.'ity.  It  was  pointed 
out  that  Albany  is  the  logical  center 
for  the  company’s  eastern  territory, 
.Syracuse  for  the  communities  served  in 
the  central  jiart  of  the  state  and  Buffalo 
for  the  western  .section. 


Referendum  o.n  Leagite  of  Munici- 
PALITIE.S’  MeASURE.S  .SoUGHT  IN  Ne- 
iiRASKA. — 'I'he  Nebraska  League  of  Mu¬ 
nicipalities  is  planning  to  bring  about 
the  submission  to  the  voters  next  No¬ 
vember  hy  initiative  of  its  proposed  laws 
to  give  cities  and  villages  adcled  powers 
in  the  matter  of  municipal  ownership 
and  management  of  electric  lighting 
plants  and  waterworks.  Most  of  the 
measures  suggested  were  submitted  to 
the  Legislature  in  the  spring,  hut  with 
one  exception  were  defeated.  If  ap¬ 
proved  on  referendum,  they  will  become 
law  without  legislative  intervention. 


Tecos  Valley  Tlant  to  Be  En¬ 
larged  AND  Ivxi’ANDED.  —  'File  Tecos 
Valley  Tower  &  Light  Company,  which 
was  recently  purchased  hy  the  Insull 
interests  of  Chicago,  owns  an  electric 
power  station  on  the  Tecos  River  near 
.McCamey,  'Fex.  'I'he  plant  was  con¬ 
structed  in  1925  and  is  ecpiipped  with 
three  units  with  a  total  rating  of  ap¬ 
proximately  20,000  hp.  'File  company 
has  a  system  of  transmission  lines  from 
the  power  station  to  the  oil  fields  of 
Tecos,  Rea,gan,  Upton  and  Crane  Coun¬ 
ties.  As  a  result  of  the  purchase  this 
transmission  system  will  he  extended 
and  interconnected  with  the  lines  of  the 
other  Insull  subsidiaries  in  Texas. 


Hardy  Street  Generating  Tlant, 
I ND I  A. N  A  POL  IS,  TO  Be  Tl’SHEd. — A  Very 
large  expenditure  on  its  new  Hardy 
.Street  steam-electric  generating  jdant  is 
announced  for  1930  hy  the  liKlianapolis 
Tower  &  Light  Company.  'Fhis  plant, 
of  which  the  the  fir.st  unit,  scheduled 
for  comjiletion  in  1931,  will  he  rated 
at  70,0(j0  kw.  and  cost  $10,000,000, 
will  ultimately  have  double  that  caiiacity. 


Explosion  Hits  Service  at  C'olum- 
I5U.S,  Ohio. — Eifty-four  250- volt  direct- 
current  feerl  lines  at  ('olumhus,  Ohio, 
were  put  out  of  commission  hy  an  ex¬ 
plosion  following  a  fire  in  underground 
cable  lines  of  the  Columbus  Railway, 
Tower  &  Light  Company  at  Gay  and 
Lazelle  .Streets  on  the  afternoon  of  De¬ 
cember  18,  and  service  was  cut  off  in  a 
portion  of  the  business  area,  causing 
theaters  and  restaurants  to  resort  to 
candle  lighting,  shops  to  close  and  news¬ 
papers  to  delay  or  suspend  publication. 
Repairs  were  begun  immediately  and 
pushed  strenuously,  and  by  noon  of  the 
next  day  thirty  of  the  circuits  were 
fully  repaired  and  work  on  the  others 
was  drawing  to  an  end,  thus  accomplish¬ 
ing  what  company  men  termed  a  two 
weeks’  job  in  about  24  hours. 
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I’koi'OSEi)  1  kansmission  Lines  in 
SoiTii  Alabama.  —  The  Alabama 
I’ouxr  Compay  has  applied  to  the  Ala¬ 
bama  Public  Service  Commission  for 
ptrmission  to  build  a  44,0(X)-volt  line 
from  Flomaton,  Ala.,  to  a  point  near 
Uriah,  in  order  to  serve  the  properties 
it  is  acfjuirinfj  from  the  CJulf  Utilities 
(  (iinpany.  'I'he  River  Falls  Power 
Company  has  a  petition  for  permission 
to  build  a  line  from  Fivergreen  to 
I'ri'.co  ('ity,  Ala.,  which  would  approach 
the  same  territory. 


.Muscle  Siioals-Nasiiville  154-Kv. 
Tkansmission  Line  to  P»e  Pushed. — 
Amoti}'  the  major  items  in  the  Tennes¬ 
see  Flectric  Power  Ciompany’s  1930  con¬ 
struction  budjjet  of  $7,500,000  is  the 
completion  of  a  154-kv.  transmission  line 
from  MiLscle  Shoals,  Ala.,  through  Iron 
(  ity  and  Centerville,  Tenn.,  to  .South 
.\asbville.  Power  will  be  distributed 
in  Xashville  and  other  points  from  a 
new  substation  in  West  Nashville. 


.\.S.A.  Joins  Internatio.nal  Stand¬ 
ards  As.sociation. — Announcement  that 
the  .American  Standards  Association  has 
become  a  member  body  of  the  Interna- 
tion.il  .Standards  Association  was  made 
at  the  annual  meetiiifj  of  the  .A..S.A.  in 
.New  ^’ork  on  December  18  by  Presi¬ 
dent  W’illiam  J.  Serrill.  As  the  result 
of  this  action  all  of  the  national  stand- 
.irdizinj'  bodies  except  those  of  Creat 
Pritain,  Canada  and  Australia  are  mem¬ 
bers  of  the  international  associati*)n. 
.Mr.  Serrill  has  been  re-elected  president 
and  .Mr.  Cloyd  M.  f.'hapmau  vice- 
|)re>ideut  for  the  year  1930. 

Commission 

Rulings 

cAk _ 

Iv  .Arsence  of  Detaii-ed  Cost  ok 
Manaoe.ment  hy  Outside  Co.mi’anv  Wis- 
(ONSi.N-  Commission  Disallows  Kntire 
Item. — In  rate  prf)ceedinKS  before  the  Wis¬ 
consin  Railroad  Commission,  the  Wiscon¬ 
sin  Ibiblic  Utility  Crmipany  set  up  as  the 
cost  f)f  manattement  by  the  Central  Public 
.Service  Corporation  of  ChicaRo  approxi¬ 
mately  3  per  cent  of  its  Rross  income,  or 
till-  sum  of  $6,600.  DeclariiiR  that  it  was 
entitled  to  have  in  evidence  the  actual  cost 
of  such  services,  the  commission,  since 
these  data  were  not  available,  disallowed 
tile  whole  item.  It  also  reduceil  a  claim 
of  Roing  value  amountiiiR  to  20  per  cent 
of  tbc  reproduction  cost  new  of  the  com¬ 
pany’s  property,  based  upon  the  company’s 
valuation,  to  10  per  cent  of  the  physical 
value  as  fixed  by  the  commission. 


JoRlil.S’fi  AM)  MlJtCII  AMIISINO  RfXT.IITS 
Part  ok  Operatino  Reveni;e. — In  passiiiR 
u()on  rates  for  the  Vallejo  Electric  T.iRht  & 
Power  Company  the  California  Railroarl 
(ommission  .said:  “It  is  suggested  hy  the 
cfiinpany  that  miscellaneous  jobbing  and 
merchandising  revenue  should  not  be  con¬ 
sidered  as  ojierating  income.  It  has  always 
been  the  pr.actice  of  the  commission  in  rate 
proceedings  to  consider  this  as  part  of  the 
operating  revenue.  The  same  quarters  and 
the  same  employees  are  used  to  carry  on 


this  branch  of  the  business ;  it  is  a  mere 
incident  of  the  business  and  is  used  to 
attract  business,  and  the  expenses  of  con¬ 
ducting  it  are  largely  absorbed  in  various 
operating  expense  accounts.  It  is  neither 
pr.acticable  nor  reasonable  to  set  this  ac¬ 
tivity  of  the  utility  off  by  itself.” 


Flat  Rate.s  for  Water  Heaters  For- 
uiDDEN. — Maintaining  that  except  in  cases 
where  both  the  size  of  the  installation  and 
the  actual  hours’  use  per  month  are 
definitely  determined,  the  flat  electrical  rate 
is  unscientific  and  undesirable  and  tends  to 
encourage  waste,  the  Wisconsin  Railroad 
Commis.sion  readily  complied  with  a  re¬ 
quest  of  the  Kaukauna  electrical  depart¬ 
ment  to  eliminate  flat  rates  for  water 
heaters  which  amounted  to  less  than  the 
actual  average  cost  to  the  utility  of  the 
generated  and  purchased  energy  used  and 
were  therefore  held  to  constitute  an  unjust 
burden  on  other  consumers. 


Nebraska  Commission  o.n  “Common 
Carries”  and  Public  .Service  Corpora¬ 
tions. — The  State  Railway  Commis.sion 
of  Nebraska  holds  that  where  the  evidence 
taken  in  an  application  for  approval  of  a 
securities  issue  discloses  that  a  corporation 
organized  in  the  state  for  a  specific  purpose 
is  not  attempting  to  exercise  the  power 
of  eminent  domain,  that  it  does  not  hold 
itself  to  sell  at  retail  the  product  that  it 
transports  and  does  not  offer  its  facilities 
for  the  use  of  others  for  hire,  it  is  not 
a  common  carrier  under  the  meaning  and 
definitions  of  the  Nebraska  statute.  VVhere 
it  is  also  disclosed  that  the  comiiany  pro- 
jioses  to  transport  only  the  product  pur¬ 
chased  and  owned  by  it  and  .sell  only  to 
distributing  companies,  it  w'ill  be  held  not 
to  be  a  ])ublic  .service  corporation.  'I'hese 
being  the  only  two  classes  of  coriiorations 
over  which  the  commission  is  given  super¬ 
visory  powers,  it  has  dismissed  the  apjilica- 
tion  of  the  Nebraska  Pipe  Line  Company 
for  approval  of  $2,.50(),00()  of  securities  that 
it  has  contracted  to  sell  tlie  North  Ameri¬ 
can  Light  &  Power  Company,  with  which 
it  is  affiliated.  The  company  buys  natural 
gas  at  the  Kan.sas-Nebraska  border  and 
sells  it  at  wholesale  in  various  towns  to 
distributing  companies.  The  commission 
says  that  where  the  legislation  on  the  sub¬ 
ject  of  pipe  lines  in  connection  w'ith  rates 
and  service  confines  its  jurisdiction  to  such 
lines  as  are  common  carriers,  it  will  not 
seek  to  extend  its  power  farther.  The 
ajiplicant  company,  after  filing  the  request 
for  approval  as  a  matter  f>f  legal  caution, 
challenged  the  commission’s  jurisdiction. 

c\v  ^ 

Recent  Court 

Decisions 

_ 

Normal  Erection  of  Transformer  T hat 
Fei.i.  and  Killed  Driver  Coli.idino  with 
Pole  Not  a  Sufficient  Plf:a. — In  I.im 
Pen  vs.  Pacific  Gas  &  Electric  Company 
damages  awarded  because  of  the  death  of  a 
laundryman  whose  delivery  car  swerved 
from  the  roail  and  struck  one  of  the  com¬ 
pany’s  poles,  causing  a  transformer  to  fall 
from  it  and  strike  the  victim  on  the  he.ad. 
were  confirmerl.  The  defence  was  based  on 
the  plea  that  the  method  of  suspension  of 
the  transformer  was  normal  and  that  the 
deceased  was  guilty  of  contributory  negli¬ 
gence.  The  First  District  Court  of  Ap¬ 
peal  held  that  the  question  of  whether  the 
company  w'as  negligent  in  hanging  a 
7.''0-lb.  metal  transformer  from  the  cross¬ 


arm  of  a  40-ft.  pole  but  one  foot  from  the 
curb  of  a  public  street  traveled  by  automo¬ 
biles,  by  means  of  half -inch  hangers  ex¬ 
tending  but  11  in.  down  over  cross-arm, 
was  for  the  jury  to  decide,  and  that  the 
(|uestion  of  contributory  negligence  as  the 
proximate  cause  of  the  injury  was  also  a 
jury  issue.  (281  Pac.  634.)* 


1  rf;si*ass  on  Another’s  Property  in 
()rdf:r  to  Rebuild  Hydro  Works  WAsnF;D 
Away  FAirbidden. — The  California-Dregon 
Power  Company  sued  the  city  of  Gold  Hill 
and  the  Beaver  Portland  Cement  Company 
because  the  latter,  having  leased  a  small 
hydro-electric  plant  belonging  to  the 
former,  and  having  failed  in  an  effort  to 
condemn  property  of  the  power  company 
in  order  to  extend  the  dam  and  enlarge  the 
plant,  began  the  construction  of  a  wing 
dam  mainly  upon  the  site  of  a  previous 
wing  dam  belonging  to  the  city  that  had 
been  washed  away.  This  the  power  com¬ 
pany  brought  suit  to  enjoin,  claiming  that 
any  easement  owned  by  the  city  had  been 
lost  by  abandonment  and  that  the  dam 
could  not  be  built  without  trespassing  on 
its  property.  A  decree  forbidding  the  dam 
was  sustained  with  modifications  by  the 
United  States  Court  of  Appeal,  without 
prejudice  to  the  rights  which  either  con¬ 
testant  might  have  under  the  principles  of 
riparian  law  or  by  appropriation.  The 
court  found  that  there  was  no  evidence  to 
show  abandonment  of  a  crib  pier  that  had 
stood  until  1927  or  of  its  site,  but  that  to 
rebuild  the  pier  or  the  dam  the  defendants 
could  not  trespass  on  the  |)ower  company’s 
property.  (35  Fed.  [2d]  317.) 


Revente  from  Munkii'ai.  Plant 
Should  Not  Go  Toward  General  I*'x- 
i-ensf:s. — The  Michigan  Supreme  Court 
has  held,  in  Freehand  vs.  City  of  Sturgis, 
that  the  city  should  not  use  the  revenue 
received  from  its  municipally  owned  hydro¬ 
electric  plant  to  pay  the  general  expenses 
of  the  city  since  the  city  charter  did  not 
authorize  such  appropriation  and  a  .state 
statute  extiressly  forbade  it.  In  rem.anding 
the  cause  to  the  lower  court,  which  dis¬ 
missed  the  bill  as  not  stating  a  cause  of 
action,  the  Supreme  Court  said :  “The 
plaintiffs  are  three  resident  taxp.ayers  of 
the  city  Sturgis.  They  claim  to  have 
filed  their  bill  in  their  individual  cap.acities 
for  the  redress  of  private  injurie.s.  It  is 
alleged  that  they  are  users  of  a  large 
amount  of  electrical  energy;  that  the  effect 
of  the  illegal  action  of  the  city  is  to  com¬ 
pel  them  to  pay  a  greater  portion  of  the 
general  expenses  than  they  should  pay  ami 
pr.Tctically  to  exempt  from  tax.Ttion  for 
such  expense  large  property  holders  who 
*lo  not  use  any  considerable  quantity  of 
light  and  power;  that  the  plaintiffs  may 
suffer  further  damage  by  the  transfer  of 
the  utility  fund  to  the  general  exp«-tise  ac¬ 
count  of  the  city  instead  of  using  it  for 
the  projK-r  rehabilitation  of  the  plant  and 
for  retiring  the  iKinded  indebtedness;  that, 
in  the  absence  of  a  surplus  or  sinking  fund 
out  of  which  to  meet  these  exiK-mlitures, 
there  is  an  ever-present  danger  of  assess¬ 
ments  against  the  plaintiffs’  property;  that 
they  are  owners  of  industries  which  use 
large  amounts  of  electrical  energy,  and 
that  the  misappropriation  of  the  utility  re¬ 
ceipts  by  the  city  without  retaining  a  fund 
for  maintenance  and  for  payment  of  the 
iKiiideil  indebteflness  hazards  their  property 
and  its  earning  rapacity.  These  allegations 
show  that  a  .substantial  injury  threatens  the 
plaintiffs  and  are  sufficient  to  confer  juris- 
•liction  at  the  suit  of  individual  taxpayers.” 
(226  N.W.  897.) 

•The  left-hand  numbers  refer  to  the  volume 
anil  the  rinht-hand  numl»er.s  to  the  page  of 
the  .National  Ueporter  Sy.stem. 
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News  About  Men  of  the  Industry 

oM _ _ _ — _ 


(^.  /*'.  Scfjtt  Recipient  of 
EJison  M ednl 

Charles  1'.  Scott,  educator  aiul  eiifji- 
neer,  who  was  awarded  the  lulisoji 
Medal  of  the  American  Institute  of 
1‘dectrical  hai^ineers.  as  announced  in 
the  l)eceinl)er  21  issue  of  the  h'l.KcTKi- 
CAi.  WoKi.i),  has  been  an  outst.indinjj 
lij^ure  in  electrical  activities  for  a  nuin- 
her  of  years.  Ifefore  assunnn><  academic 
duties  at  \'ale  Cniversity,  he  (jlttained 
considerahle  prac¬ 
tical  enjjineeriuf; 
experience  with  the 
W’estinjjhouse  Elec¬ 
tric  &  Manufactur- 
injj  Comj)any. 
ICntertin}'  the  test- 
injj:  department  in 
IHKS.  he  worked  in 
the  dynamo  room, 
the  laboratory  and. 
on  the  development 
of  altern.'itinjj-cur- 
rent  motors,  became  assistant  electrician 
and  in  1S‘>7  chief  electrician.  In  ld()4 
he  was  made  consultinj^  enj'ineer  of  the 
company.  During  his  connection  with 
the  \Vestin},diouse  company  he  was  a 
pioneer  in  hifjh-voltajje  transmission  of 
power  and  in  the  development  of  sever.al 
types  of  e(iuipment.  includinfj  induction 
motors  and  transformers.  It  was  in  Idll 
that  he  was  a|)i»ointed  to  his  present 
position  at  Vale  Cniversity. 

A  past-president  of  the  .American 
Institute  of  hdectrical  Engineers,  I’ro- 
fessor  Scott  has  ser\ed  on  many  Insti¬ 
tute  committees,  and  is  at  present  a 
member  of  the  Eamme  medal  and  stu¬ 
dent  branches  committees  and  represent¬ 
ative  on  the  Commission  of  Washin}^- 
ton  .Award  and  the  .American  l-'nj^ineer- 
injf  Council.  .As  president  of  the  .Society 
for  the  IVomotion  of  En^jineerin^j  Edu¬ 
cation  ( 1021-1*^2.?  )  he  pro[)osed  a  seri¬ 
ous  consideration  of  methods  of  improv- 
injf  the  te.ichin^  of  en>j;ineerin>j.  He  has 
served  as  chairman  of  the  hoard  of  in- 
vesti>^ation  and  co-ordinati»)n  in  this  un- 
(lertakinj^,  in  which  there  has  been 
active  co-operation  of  enf^ineerinj? 
schools,  enfjineerinfj  sf)cieties  and  indus¬ 
try.  In  addition  he  is  a  member  of  the 
American  .Society  of  Mechanical  Enjfi- 
neers.  llluminatintr  h'nKineerinjj  .Society. 
yXmerican  Philosophical  .Society  and 
Eiifjineer.s’  .Society  (»f  Western  Petm- 
sylvania  ( past-])resident ).  Professor 
Scott  has  contrihute<l  a  larfife  number  of 
papers  to  the  j)uhlications  of  the  enj^i- 
neeriiifj  societies  and  other  technical 
periodic.tls.  in  .addition  to  hein^  an  active 
committeeman. 


Coi.oxKi.  Thai)  H.  Brown,  chief 
counsel  of  the  Eederal  Power  C'ommis- 
sion.  resij>[ned  that  position  to  become 
jjeneral  counsel  of  the  Federal  Radio 
Commission  to  succeed  Bethuel  M. 
Webster,  Jr.,  resijjned.  Colonel  Brown. 


who  serve<l  as  chairman  of  the  Ohio 
.State  Civil  .Service  Catmmission  from 
ld20  to  1022,  was  also  .Secretary  of 
.State  of  Ohio  for  two  terms.  He  has 
held  the  Eederal  Power  jiosition  since 
last  July.  Xo  decision  has  been  made  as 
to  Colonel  Brown’s  successor  on  the 
I'ederal  Power  Commission. 


AVu'  York  J^ou  er  Lifjht 
Elects  S eu'  O/Jicers 

Charles  .S.  Ruffner,  ])resident  (»f  the 
.\ew  X’ork  Power  &  Eij^ht  Corj)oratir)n 
since  its  orj'anization  in  1027.  has  been 
elected  chairman  of  the  hoard,  succeed- 
injj  (  harles  .S.  Brewer,  who  has  re- 
sifjned.  .Mr.  Brewer  is  chairman  of  the 
hoard  of  the  Mohawk  Hudson  Power 
Corporation  and  will  continue  in  that 
office.  Mr.  Ruffner  is  president  of  the 
Mohawk  Hudson  Power  Corporation. 
As  Mr.  Ruffner's  successor  in  the  pres¬ 
idency  of  the  .\ew'  X'ork  Power  &  Eif(hl 
Corporation  the  directors  elected  f )tto 
.Snyder,  who  has  been  executive  vice- 
president  of  the  Cf)mpany  since  it  was 
formed. 


Eivinn  Now  ice-President 
of  Middle  li  est  Utilities 

W.  .S.  X’ivian,  who  was  macle  a  vice- 
president  of  the  .Middle  West  Utilities 
Company  in  charj^e  of  public  rel.itions. 
;is  announced  in  the  December  21  issue 
of  the  hj-KCTKicAi.  WoKi.i),  is  widely 
known  throujihout  the  electric  utility 
industry,  es})ecially  for  his  work  as 
chairman  of  the  ])uhlic  speakers  com¬ 
mittee,  Public  Relations  .Section.  .Na¬ 
tional  Electric  Light  .Association. 

.Mr.  X’ivian  has  been  director  of 
public  relations  of 
the  company  since 
ld2.3  and  occupied 
the  same  position 
with  the  .Xtitomatic 
hdectric  Company 
for  the  three  years 
I)revious.  Before 
transferring  his  in¬ 
terests  t»)  the  .Mid¬ 
dle  West  .XI  r. 

X’ivian  had  been 
conspicumisly  iden¬ 
tified  with  the  telephone  business, 
having  served  as  secretary-treasurer 
and  vice-president  of  the  United 
.States  Independent  Telejihone  .Associa¬ 
tion.  From  PXM)  to  1913  he  was  actively 
engaged  in  telejihone  plant  operation. 
.XI r.  X’ivian  was  Iiorn  at  Delhi,  Out.,  hut 
spent  his  boyhood  and  youth  in  the  tim¬ 
ber  country  of  Michigan.  His  formal 
I'ducation  consisted  of  a  very  brief 
exposure  to  culture  at  the  Ferris  In¬ 
stitute  in  Michigan,  hut  the  lack  of 
ilegrees  and  certificates  has,  as  is  ap¬ 
parent.  hampered  neither  his  develop¬ 
ment  n<;r  jirogress. 


II.  E.  Diiren  Vice-President 
of  M assachnsetts  Company 

Harry  E.  Duren, 
who  was  recently 
elected  vice-jiresi- 
dent  of  the  (ireen- 
field  (Mass.)  I'.lec- 
tric  Eight  &  Power 
Company,  retain¬ 
ing  the  general 
managershij)  of 
that  utility,  is  well 
known  in  X'ew' 
haigland  operating 
circle^.  He  was  educated  at  the  Uni¬ 
versity  of  .M.'iine  and  his  early  career  in¬ 
cluded  service  in  the  testing  departnunt 
of  the  (leneral  IClectric  Company  at 
.Schenectady  and  in  the  jiower  and  min¬ 
ing  de|)artment  of  that  organiz.ition. 
h'rom  1906  to  1915  he  was  stationed  on 
the  Pacific  Cojist,  anrl  iu  the  latter  year 
entered  the  central-station  field,  joining 
the  staff  of  the  .N’ewhuryport  (.Xlass.  I 
(las  &  hdectric  Light  Comp.any.  I'wo 
years  later  he  went  to  ( ireenfield, 
•Xlass.,  and  was  employed  by  the  'I'nr- 
ners  halls  Power  &  hdectric  Company, 
later  being  transferred  to  the  h'all 
River  Electric  Light  Company.  .Since 
1921  he  has  been  manager  of  the 
(ireenfield  company  and  has  done 
notable  work  in  the  sjihere  of  rates 
and  public  relations. 


Hkrman  Rt’ssF.i.i.,  new  jiresident  of 
the  Rochester  (las  &  Electric  Corpora¬ 
tion.  was  the  guest  of  honor  at  a  dinner 
given  at  the  Oak  Hill  Country  Club  on 
.XIonday,  December  16,  by  department 
heads  and  division  superintetidents. 
Charles  L.  Cadlfl,  vice-president  and 
general  manager,  was  toastmaster. 
.About  100  executives  were  present. 

J.  I.EF.  PoTTFR  has  been  elected  a  vice- 
president  of  the  hanking  house  of 
Arthur  W.  XX'ood  Company.  Boston. 
Mass.,  following  four  years  of  security 
.sales  work  in  that  organization.  He 
was  formerly  general  manager  of  the 
X’ewhuryport  (.Xlass.)  (las  &  Electric 
Light  Company  and  is  well  known  in 
X’ew  England  utility  circles. 

Erwin  E.  Drffsf,  chief  engineer  of 
the  Lincoln  Electric  Compatiy,  Cleve¬ 
land,  has  been  ajipointed  jirofessor  of 
electrical  engineering  in  the  C'ollege  of 
Engineering,  Ohio  .State  University. 
Although  he  is  only  in  his  middle  thir¬ 
ties.  .Mr.  Dreese  has  won  a  place  as  an 
outstanding  electrical  engineer.  I'ol- 
low'ing  graduation  from  the  University 
of  Michigan,  he  taught  at  that  institu¬ 
tion  for  four  years,  and  has  been  wi  th 
the  Lincoln  Electric  C'ompany  for  the 
last  five  years.  His  acceptance  of  the 
appointment  w-as  made  possible  through 
the  CO- oi)e nation  of  James  F.  Lincoln, 
president  of  the  Lincoln  Electric  Coni- 


12% 


Electrical  World  —  J^ol.94,  Xo.?6 


pain,  a  {graduate  of  Ohio  State  and 
foriiieriy  president  of  its  national  alumni 
a^ociation.  In  recofjnition  of  his 
^'fiierosity  in  pennittinff  Mr.  Dreese  to 
leave  his  employ,  the  university  hoard 
(if  trustees  e.xpressed  its  formal  thanks 
t(i  .Mr.  Lincoln. 

S.  Piek  Executive  Vice- 
President  in  Utica 

.Stefaan  Pick  of  Buffalo,  who  was 
elected  e.xecutive  vice-president  of  the 
I'tica  (ias  &  Klectric  Company,  as  an¬ 
nounced  in  the  December  21  issue  of 
the  Li.kitricai.  W'ori.I),  has  had  a  lon^ 
and  broad  career  in  public  utility  work, 
lie  is  vice-president  and  f^eneral  man- 
af(er  of  the  Niagara,  Lockport,  & 
Ontario  Power 
Company,  one  of 
the  subsidiaries  of 
the  Niagara  Hud¬ 
son  Power  Cor¬ 
poration.  Born  in 
Holland  and  edu¬ 
cated  in  Holland 
and  .Switzerland. 
Mr.  Pick’s  first 
association  in  this 
country  was  with 
the  \\’estinghoU''e 
Idectric  &  Manufacturing  Company  at 
Pittsburgh.  Later  he  went  to  Buffalo 
as  assistant  electrical  engineer  of  the 
Lackawanna  .Steel  Company  and  later 
entered  the  employ  of  tlie  Ontario 
J’ower  ('omi)any  of  Niagara  I'alls,  Ont., 
as  electrical  engineer.  In  P>05  he  be¬ 
came  assistant  superintendent  of  th?- 
Iro(|uois  Construction  ('omi)any,  which 
is  associated  with  the  Niagara,  Lockport, 
&  Ontario  Power  Company.  Later  he 
became  su|)erintendent  of  the  Niagara, 
Lock[)ort,  &  Ontario  Power  Company, 
succeeding  in  IdOO  to  the  j)osition  of 
assistant  general  manager,  in  1913  gen¬ 
eral  manager,  and  in  1923  he  was  made 
vice-president  of  the  company.  .Mr. 
Piek  is  a  member  of  the  .American 
Institute  *»f  Lleetrical  Kngineers,  .Amer¬ 
ican  Society  (jf  Mechanical  F'Jigineers 
and  .American  Klectric  Railway  .Asso¬ 
ciation. 


R.  K.  Jkffries,  formerly  manager  of 
the  Dixie  Construction  Company’s  ware¬ 
house  and  shops,  has  been  appointed 
manager  of  the  Montgomery  district  of 
the  .Alabama  Power  Company  to  succeed 
1 .  'r.  .McLemore,  resigned. 

.S.  .S.  Kv.v.vs,  for  tbe  past  two  years 
head  of  the  engineering  depaitment  of 
the  Kmpire  District  Klectric  Comp.iny, 
Jojilin,  .Mo.,  and  for  nearly  ten  years 
a  member  of  the  Kmpire  organization, 
has  been  marie  manager  of  the  Defiance 
rlivision  of  the  Toledo  Kdison  (’onijrany. 
•Mr.  Kvans  joined  the  Kinjiire  District 
organization  in  the  distribution  depart¬ 
ment.  His  first  advancement  was  to 
the  jiosition  of  frireman  of  the  meter 
dejiartment  and  the  following  year  he 
was  made  assistant  superintendent  of 
distribution,  being  promoted  to  head  of 
the  engineering  department  a  little  more 
than  two  years  ago. 


Niatfara  Hudson  Pou'er  Elects 
Neu'  Officers 

The  Niagara  Hudson  Power  Corpo¬ 
ration  has  announced  additions  to  its 
staff  of  officers,  d'hese  additions  included 
Charles  S.  Ruffner,  Albany,  vice-presi¬ 
dent:  William  Kelly,  Buffalo,  vice-pres¬ 
ident  :  Stefaan  Piek,  Syracuse,  vice- 
jrresident ;  Charles  FI.  Norris,  New 
^'ork,  secretary;  W.  Pa.xton  Little.  New 
N'ork,  treasurer.  Alfred  H.  Schoell- 
kopf,  formerly  vice-president,  was 
elected  e.xecutive  vice-president.  Other 
officers  of  Niagara  Hudson  are:  Floyd 
L.  Carlisle,  chairman  of  the  board; 
(ieorge  H.  Howard,  chairman  of  the 
executive  committee,  and  I’aul  A. 
Schoellkoj)f,  president. 

cl.  H .  Stack  S eu'  General 
Manafjer  in  Utica 

A.  H.  Stack,  who  was  named  general 
manager  of  the  Utica  (ias  &  Klectric 
Company,  as  announced  in  the  Decem¬ 
ber  21  issue  of  the  Keki  trical  World, 
brings  to  the  company  a  varied  ex¬ 
perience  in  utility  work.  In  1914  he 
became  associated  with  the  Denver  Gas 
it  Fdectric  Company  and  later  with  the 
Cities  Service  Company  on  appraisals, 
valuations  aiul  rates  at  Bartlesville. 
( )kla. ;  Hutchinson,  Kan.,  and  Mount 
N’ernon,  111.  Mr.  Stack  was  then  ap¬ 
pointed  district  superintendent  of  the 
Ohio  Service  Com|)any  at  .New  Phila¬ 
delphia  and  at  Coshocton.  Ohio.  F'rom 
1919  to  1924  he  was  manager  of  the 
Warren  Light  ik 
Power  Company, 

Warren,  Pa.,  later 
developing  several 
small  utilities  in 
Ohio.  One  year 
later  he  became 
division  manager 
of  the  Adirondack 
Power  &  Light 
Corporation  for  its 
northern  division, 
embracing  Glens 
F'alls,  Hudson  F'alls,  F'ort  Ivlward, 
W’hitehall,  Lake  (ieorge,  W'arrensburg 
and  ('hestertown.  On  the  formation  of 
the  New  N’ork  Power  &  Light  Corpora¬ 
tion  at  Albany.  .Mr.  Stack  became  as¬ 
sistant  to  the  executive  vice-president, 
resigning  to  associate  with  the  Utica 
Gas  &  Klectric  Com|)any. 


Ja.mfs  L.  Cross  has  been  named 
manager  of  the  Belleville  district  of  the 
Illinois  Power  &  Light  Corporation  to 
succeed  John  R.  Hoffman,  who  has  been 
made  manager  of  the  Jacksonville,  111., 
territory.  Mr.  Cross  was  formerly  at 
Sparta,  111. 

Ja.mfs  .A.  Perry,  a  member  of  the 
fieorgia  Public  Service  Commission 
since  1911  and  chairman  of  that  body 
since  1926,  lias  announced  his  candidacy 
for  the  Governorship  of,(ieorgia.  F'ol- 
lowing  graduation  from  -the  Univer'ity 
of  (jeorgia  law  school  in  1898,  he  began 
the  practice  of  law  in  Lawrenceville, 


Ga.  Upon  the  death  of  his  father,  in 
1894,  Air,  Perry  conducted  his  planta¬ 
tion,  as  well  as  continuing  the  law  prac¬ 
tice  which  he  had  built  up,  and  in  PXM) 
he  was  elected  Mayor  of  Lawrenceville. 
Later  he  was  elected  a  representative 
in  the  (ieorgia  Legislature  for  his 
district.  It  was  in  1911  that  he  was 
elected  a  memlier  of  the  Public  Service 
Commission  of  (ieorgia. 

S.  S.  livA.NS,  formerly  connected  with 
the  Kmpire  District  Fdectric  Company. 
Joplin,  Mo.,  has  been  transferred  to  the 
Defiance  division  of  the  Toledo  Kdison 
Company  as  manager. 

H.  C.  Leo.nari),  formerly  manager  of 
the  light  and  {xiwer  department  of  the 
X’irginia  IMectric  &  Power  Company  in 
Norfolk,  has  been  transferred  to  Rich¬ 
mond  as  general  manager  of  the  electric 
department  in  that  city.  Mr.  Leonard, 
who  has  been  with  the  .Stone  &  Web¬ 
ster  interests  for  eight  years,  succeeiK 
Robert  J.  Thr<K'kmorton.  who  ha>  been 
named  vice-jiresident  of  the  company, 
Norfolk  division. 

Obituary 

<yfk _ 

Herr  .A.  \’.  Zelewski,  chief  engineer 
of  the  transformer  works  of  the  .Allge- 
nieine  Filektrizitiits  ( ieselKchaft,  died 
recently  in  Berlin,  (iermany,  at  the  age 
of  53.  Mr.  Zelewski,  who  was  born  in 
Rome,  Italy,  was  an  authority  on  trans¬ 
former  design  and  construction. 

H.  H.  Noui.e,  a  pioneer  in  the  hydro¬ 
electric  field  and  in  electric  Miielting, 
died  in  .San  Francisco  December  P>  in 
his  eighty-fifth  year.  In  P^M)  he  or¬ 
ganized  the  Keswick  FMectrical  Power 
Company,  in  this  venture  having  been 
associated  with  F'.ugene  de  .Sable  and 
John  Martin.  These  men  develojied  the 
Northern  California  Power  Company, 
which  was  eventually  consolidated  with 
the  Pacific  Gas  &  IMectric  Company. 

lU  11.  Pe'.\rso.\.  .New  A’ork  district 
manager  of  the  Klectric  Machinery 
Manufacturing  Comjiany,  died  suddenly 
December  7.  Mr.  Pearson  w;is  born  in 
.Malni('),  .Sweden,  on  .SeptemlKT  10,  1803. 
His  early  life  was  .spent  in  .Sweden,  and 
he  received  some  of  his  technical  edu¬ 
cation  ,'it  the  Institute  of  d'echnology 
in  Mahno.  In  1916  Mr.  Pearson  en¬ 
tered  the  employ  of  the  K.lectric  Machin¬ 
ery  Company  as  a  service  engineer  for 
the  Minneapolis  district,  which  [losition 
he  held  until  the  fall  of  1920.  .At  that 
time  he  was  transferred  to  the  New 
A’ork  office,  where  he  continued  his 
work  as  a  service  engineer.  In  the  fall 
of  1921  he  entered  the  sales  organiza¬ 
tion  of  the  Fdectric  Machinery  Manu¬ 
facturing  Company  at  New  A'ork,  where 
he  remained  until  the  fall  of  1928.  when 
he  was  made  manager  of  the  New  A'ork 
district  office.  He  was  a  memlier  of  the 
.American  Institute  of  Fdectrical  F'ngi- 
neers.  the  American  Society  of  Refrig¬ 
eration  Faigineers  and  other  technical 
associations. 
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Financial  and  Statistical  News 
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ONK  OF  THE  salutary  effects  of  the  market  break  and  subse¬ 
quent  period  was  the  opportunity  afforded  the  bond  market 
to  f?et  cleared  of  unditfested  securities.  Few  large  issues  still 
remain  to  be  absorbed.  Dealers  have  kept  their  inventories  low  and 
the  bond  market  outlook  for  early  1930  is  decidedly  go<wl. 

- Ykak-enu  checks  of  shareholder  li.sts  show  an  exceedingly 

wide  distribution  of  power  and  light  stocks  during  and  after  the 
market  recession.  'Fhe  sudden  increase  in  number  fjf  shareholders 
«)f  leading  power  and  light  companies  shows  that  thousands  «jf  new 
investcjrs  took  advantage  of  the  market  break  to  acquire  utility  stfKks 
as  an  investment. 


Niagara  Hudson  Controlled 
by  Four  Groups 

Niagara  Hudson  Power  Corporation 
is  controlled  by  four  lea<ling  groups, 
no  three  of  which  together  have  voting 
control  over  the  comj)any,  a  statement 
made  by  Floyd  L.  ('arlisle,  chairman 
of  the  board,  before  a  special  legislative 
commission  last  week  showing  holdings 
of  the  principal  stockholders  as  of  De¬ 
cember  3,  indicates. 

It  was  shown  that  the  Carlisle,  or 
St.  Regis  Paper,  holdings  amount  to 
18.1  per  cent  of  the  total  stock  outstand¬ 
ing,  after  deducting  intercompany  hold¬ 
ings;  the  Schoellkopf  holdings  total  15.0 
per  cent,  the  Morgan  group  owns  14.4 
per  cent  and  the  Mellon,  or  Aluminum 
C'onipany  of  America,  holdings  are  10.7 
per  cent.  The  three  largest  holdings 
total  only  47.5  per  cent,  or  less  than  a 
majority,  while  the  four  groups  to¬ 
gether  own  58.2  per  cent  of  the  stock. 

Leading  holders  of  Niagara  Hudson 
I’ower  stock  as  of  Decembeer  3  were  as 
follows : 


Holder  Shares 

SI.  KokIs  Paper  Co . 4, 240, .“{70 

Niagara  Shares  and  Schoellkopf s.  .  2, .'<00, 000 

Aliirniniim  O).  of  Ameri<‘a . 2, .'>00, 000 

Unite<I  (las  Improvement . 1,S00,000 

United  Corp .  1,200,000 

American  SuperiM)W»‘r  t'orp .  .'101,000 

J.  I*.  Morgan  &  i'o .  72,000 

Hrady  family  .  .'>0,000 

F'rank  M.  Tate,  Dayton,  Ohio .  7.'>,000 

M.  S.  Wilder,  Watertown,  N.  Y...  1 4.''>,8'7;i 


M.  .1.  Warner,  I’ine  Orchard,  Conn.  148,t)()2 

There  are  77,000  stockholders,  each 
of  whose  holdings  amounts  to  less  than 
50,(KK)  .shares,  the  statement  indicated. 
The  total  stock  outstanding  is  25,102,351 
shares. 


Cities  Service  Framings 

Cities  Service  Company’s  net  earn¬ 
ings  for  November  were  $4,314,815,  an 
increase  of  36  per  cent  over  the  same 
month  last  year  and  a  high  record  for 
any  month  in  the  history  of  the  com¬ 
pany.  Net  earnings  for  the  year  ended 
November  30  were  also  the  largest  for 
any  twelve  months,  amounting  to 
$41,650,882. 

Net  earnings  for  the  twelve  months 
were  6.09  times  interest  and  discount 
OP  its  debentures.  Net  earnings  to 
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stocks  and  reserves  amountetl  to  $.34,- 
818,897,  or  5,09  times  preferred  stock 
flivitlends.  This  compares  with  $29,- 
447,023,  or  4.34  times,  for  the  corre¬ 
sponding  period  a  year  ago.  Net  to 
common  stock  and  reserves  rose  to 
$27,982,813,  or  $1.14  per  share  on  the 
average  number  of  shares  outstanding 


The  New  York  Edison  Comitany  and 
associated  electric  light  and  power 
companies  serving  Manhattan,  Bronx, 
Brooklyn,  Queens  and  Yonkers  will  in 
1930  spend  $76,848,053  for  construction 
purposes,  according  to  the  budget  just 
approved,  Matthew  S.  Sloan,  president 
of  these  companies,  announced,  against 
$80,000,000  in  1929. 

The  principal  items  of  the  bmlget  are 
as  follows:  Generating  stations,  $20,- 
581,095;  substations,  $1,204,008;  build¬ 
ings  anti  yards,  $2,458,000  ;  transmission 
and  distribution.  $50,250,0{K);  miscel¬ 
laneous,  $2,3.54,000,  of  which  transpor¬ 
tation  etjuijtment  will  take  $1,000,000. 
The  $20,581,095  for  generating  stations 
is  allocated  to  three  of  the  companies 
of  the  local  system  as  follows :  New 
\’ork  Edison  Company,  $4,572,270; 
Brooklyn  ICdison  Company,  $7,.341,000; 
United  Electric  Light  &  Power  Com¬ 
pany,  $8,667,825. 

The  largest  allocation  for  substations 
is  $630,8(K)  to  the  New  York  Edi¬ 
son  C!ompany.  Allotments  to  the  other 
companies  are :  $233,708  to  the  United 
Electric  Light  &  Power  Company, 
$151,500  to  the  New  York  &  Queens 
hdectric  Light  &  Power  Company, 
$101,000  to  the  Brooklyn  Edison  Com- 
])any  and  $87,000  to  the  Yonkers  Elec¬ 
tric  Light  &  Power  Company. 

The  big  item  of  the  budget,  both  as 
to  amount,  $50,250,950,  and  value  to 
the  community  through  increased  effi¬ 
ciency  and  economy  of  operation  by  the 
ctjinpanies  and  added  security  of  serv¬ 
ice  to  consumers  and  enhancement  of 
property  values  in  improved  appearance 


and  an  increase  of  $5,312,829  over  the 
corresponding  period  a  year  ago. 


Boston  Edison  Withdraws 
Petition  to  Issue  Stock 

Edison  Electric  Illuminating  Com¬ 
pany  of  Boston  has  for  the  jjresent  aban¬ 
doned  its  attempt  to  split  its  common 
stock,  it  is  understotxl.  Directors  voted 
to  withdraw  the  petition  for  authority 
to  issue  76,411  additional  shares  and 
have  thereby,  apparently,  decided  not  to 
contest  the  opposition  of  the  Department 
of  Public  Utilities  to  the  split-up,  at 
least  for  the  present. 

Original  proposals  for  a  reduction  in 
par  value  of  the  .stock  from  $100  to  $25 
a  share  and  issuance  of  four  new  shares 
for  each  share  of  the  $1(XJ  stock  was 
flatly  rejected  by  the  department  on  the 
ground  that  the  step  was  not  in  the 
j)ul)lic’s  interest. 


oi  streets,  is  that  for  transmission  and 
distribution  jturposes.  This  item  car¬ 
ries  along  a  ten-year  program,  in  which 
last  year  $40,500,000,  or  more  than  half 
of  the  1929  budget,  was  expended.  This 
program  provides  for  extension  and  im¬ 
provement  of  the  transmission  and  dis¬ 
tribution  lines  of  the  .system,  with  ex¬ 
tensive  removal  of  overhead  lines  and 
their  replacement  by  underground  trans¬ 
mission.  Manhattan  has  had  under¬ 
ground  transmission  since  the  begin¬ 
ning  of  the  electric  light  and  power 
industry  in  1882,  when  Pearl  .Street 
.station  was  built  by  Thomas  A.  lulison, 
and  the  more  congested  portions  of  the 
other  boroughs  have  had  underground 
transmission  for  years.  Other  sections 
.still  have  overhead  transmission. 

The  allocation  of  the  $50,250,000  item 
for  transmission  and  distribution  by 
b(. roughs  is  as  follows: 

Manhattan  and  Bronx,  New  York 
Edison,  $5,735,500;  United  Ivlectric 
Light  &  I’ower  Company,  $5,160,150; 
Brooklyn,  Brooklyn  Edison  Company, 
$20,600,000;  Queens,  New  York  & 
Queens  Electric  Light  &  Power  Com¬ 
pany,  $17,310,300;  Yonkers,  Yonkers 
I'dectric  Light  &  Power  Company, 
$1,445,000. 

Mr.  Sloan  explained  that  in  the  pro¬ 
gram  to  place  lines  underground  the 
element  of  greatest  value  to  the  con¬ 
sumers  is  the  changing  over  from  a 
system  of  distribution  known  as  a  radial 
distribution  to  a  newly  developed  sys¬ 
tem  called  network  distribution. 

The  Portland  Fllectric  Power  Com¬ 
pany,  in  19.30,  will  spend  $4,300,000  on 
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New  York  Edison  Budget 
Shows  Slight  Decline 


October  Central  Station  Operations 
Show  Seasonable  Rise 

Revenue,  $177,800,000,  Is  $7,700,000  More  than  in  September — 
Kxceeds  Last  Year  by  7.8  per  Cent — New  Fnergy  Records,  Add 
Three-quarter  Billion  Kw.-Hr.  to  September  Output 


new  construction  in  the  light  and  power 
department,  according  to  Franklin  T. 
(iriftith,  president.  This  is  more  than 
double  the  1929  construction  expendi- 
turc'  and  amounts  to  about  $40  per 

customer. 

I'he  largest  item  is  for  increase  and 
betterment  of  generating  facilities, 
$2,601,750,  which  covers  the  installation 
of  a  new  35,000-kw,  steam  turbine  at 
station  L,  and  an  additional  waterwheel 
and  generator  of  25,5(X)  kvv.  capacity  at 
tlie  Oak  (irove  hydro-electric  plant.  'I'he 
foundations  for  the  new  hydro  unit  were 
c(jmpleted  in  1929,  and  during  1930  the 
power  house  will  he  enlarged  and  the 
additional  turbine  and  generator  will  be 
installed.  'I'his  is  the  second  step  in  the 
develoitment  of  this  site,  which  orig¬ 
inally  contemplated  three  .successive 
stejjs. 

lmi)ortant  transmission  improvements 
scheduled  for  1930  are  a  new  steel-tower, 
60-kv.  line  from  the  River  Mill  hydro 
jilant  at  Fstacada  about  12  miles  to 
Heaver  Creek,  a  central  point  on  the 
transmission  system,  and  an  increase 
from  33  kv.  to  60  kv.  of  the  line  from 
Portland  to  St.  Helens.  'I'he  increase 
on  the  I’ortland-.St.  Helens  line  is  made 
necessary  principally  by  the  4,(KK)-hp. 
demand  of  the  new  Fir-'I'ex  Insulating 
Hoard  Company’s  plant,  now  under  con¬ 
struction  at  St.  Helens.  The  total 
budget  item  for  transmission  is  $238,350. 

It  is  shown  by  figures  compiled  by  the 
'I'e.xas  Public  .Service  Information  Bu¬ 
reau  of  Dallas  that  the  capital  expendi¬ 
tures  of  the  utility  companies  of  Texas 
for  improvements,  extensions  and  gen¬ 
eral  betterments  during  the  1930  will 
exceed  $70,000,000.  Detailed  reports 
were  received  from  twenty  of  the  larger 
jiublic  utility  companies  which  showed 
budgeted  improvement  items  for  next 
year  aggregating  $59,249,0(X).  Estimate 
of  $1 1 ,0(XJ,0(X)  for  the  several  major 
companies  not  reporting  may  he  ultra- 
conservative,  as  the  omissions  include 
some  of  the  largest  operators  in  Texas. 

In  addition  to  the  larger  companies 
for  which  estimates  were  made  and  in¬ 
cluded  in  the  grand  total  above,  the  300 
or  400  independent  telephone  companies 
will  spend  $1,5(X),0(K)  in  permanent  im¬ 
provements  next  year,  it  is  estimated  by 
H.  H.  Still,  presiflent  of  the  Independent 
I'elephone  Association,  and  many  smaller 
utility  companies  are  known  to  have 
considerable  improvement  work  planned 
for  the  year. 


All  PREVIOU.S  records  for  energy 
output  of  electric  light  and  power 
plants  were  far  e.xceeded,  in  October, 
when  the  amount  generated  rose  to 
8,295,839,000  kw.-hr.,  compared  with 
7,680, 180,(XJ0  in  September  and  7,963,- 
547, 0(X)  kw.-hr.  in  August,  the  high 
month  until  this  time.  'Fhe  gain  over 
the  |)roduction  in  October  of  la.st  year 
was  virtually  10  per  cent. 

h3ectrical  energy  output  is.  broadly, 
a  measure  of  imlu.strial  activity,  if  ac¬ 
count  is  properly  taken  of  the  normal 


increase  *lue  to  the  ste.'idy  advance  in 
the  application  of  electric  power  and  to 
the  effect  of  the  changing  seasons.  The 
latter  factor,  it  may  he  noted,  is  gradu¬ 
ally  diminishing  in  importance  as  the 
lighting  load  loses  in  relative  magnitude 
because  of  the  ever-expanding  power 
load. 

'I'he  percentages  of  increase  over  the 
corresponding  months  of  1928  indicate 
that  there  has  been  a  progressive  but 


moderate  slackening  in  the  pace.  Up  to 
the  end  of  October,  as  Table  i  1 1  indi¬ 
cates,  the  rate  of  gain  fell  gradually 
from  the  ma.xirnum  of  13  per  cent  in 
July,  by  about  1  per  cent  a  month. 

The  variations  in  revenue  have  been 
smaller,  the  gains  over  la.st  year  being, 
during  the  four  months  recorded  in 
'fable  I,  8.8,  10.2,  9.0  and  7.8  per  cent 
respectively.  The  fact  that  these  figuies 
are  smaller  than  those  for  energy  gen¬ 
erated  is  evidence  of  a  reduction  in  the 
average  selling  price. 


'fhe  extremely  low  stream  flow  that 
has  prevailed  for  a  number  of  months 
continued  through  October,  though  less 
severe  than  in  the  early  autumn.  I'he 
output  from  hydro  plants  was  5.6  per 
cent  less  than  a  year  ago,  that  from 
steam  19  per  cent  greater  than  in  Oc- 
t(jber,  1928.  'I'he  effect  was  to  increase 
the  coal  consumption  by  6.6  per  cent  to 
3,758,000  tons,  the  oil  by  72.6  per  cent 
to  1,028,148  barrels,  the  natural  gas  by 


'lahle  I — Central-Station  Financial  Operations 
in  the  United  States 

Compared  with  Corresponding  .Month  of  Previous  Year 

Table  II  Central-Station  Fuel  Consumption 
in  the  United  States% 

Compared  with  Corresponding  Month  of  Previous  Year 

Month 

Total  (Jross  Revenue 
from  Sale  of  Kriergy* 

'I'otal  Operating 
and  .Maintenance 

Kxpenset 

Month 

1929 

Coal 

Oil 

Gas 

Short 

Tons 

Per 

Cent 

In¬ 

crease 

Barrels 

Per 

Cent 

In¬ 

crease 

Thou¬ 

sands 

C'ubic 

Feet 

Per 

f’ent 

In¬ 

crease 

1929 

Thousands 

1928 

Thousands 

Per  f>nt 
Inc. 

1929 

Thousands 

1928 

'I'housands 

Per  Cent 
Inc. 

July 

August  . 

September. 

fJetober 

$159,500 

163,400 

170,100 

177,800 

$146,600 

148,600 

156.100 

164,900 

+  88 
elO  2 
e  9  0 
+  78 

$70,100 

72,150 

72,250 

77,070 

$64,100 

66,600 

65,750 

69,900 

+  9  4 

4-8  5 

4  9  9 
.  10  2 

July . 

August . 

September 
October  .  .  . 

3,321,853 

3,648,175 

3,627,955 

3.757,999 

+  15  4 
f  15  9 
+  15  7 
^66 

670,580 

760,996 

787,617 

1,028,148 

+  26  3 
+  29  1 
f33  7 
+  72  6 

8,842,601 

10,317,672 

1 1,160,970 

1 1,782,786 

+  27  0 
+  34  8 
+  53  5 
.5.  5 

’Asrurpnate  nrfms  revenue  from  consumers  and  from  other  utilities  for  energy  for  resale,  involving  a  certain  amount  of  duplication. 

tlJo  not  include  interest,  taxes,  depreciation  or  sinking  fund,  with  some  unavoidable  exceptions.  t.\s  collected  by  U.  S.  (ieological  Survey. 
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New  Capital  Issues 


October  liiiciujy  Output  Ili(/licst  liver — “Suiniiier  Droop” 
I'irtuitUy  Absent  in 


51.5  per  cent  to  1 1,7H2,7H6.0(K)  cii.ft. 
I'lirtlier  data  a|)pear  in  Table  11. 

b'or  some  niontlis  the  rate  of  increase 
in  .\e\\  Kiiffland  lias  been  notably  bifjb. 
d'lie  condition  continued  in  October,  in 
the  matter  of  revenue  at  any  rate.  In 


output  jjains  some  other  sections  storxl 
bij^ber,  notably  the  \\  est  Central  .States, 
where  the  increase  a\eraj;ed  nearly  16 
per  cent. 

Reffional  j^ains  are  j^iven  in  'Fable  IV 
an<l  on  the  accompanyiiif^  map. 


.Miiu  aiikre  Klri-tric  Kallw  uy  &  liiKht  ( u«. 

liHiiy. 

ItcfundinK  and  first  mortKage  gold  bond* 
Cl  per  cent.  Series  It.  ’ 

Amount,  $10,000,000, 

I'rice,  0014  and  interest, 

Milwaukee  Electric  Railway  &  Light 
Company  does  the  entire  commercial 
electric  lig^ht  anti  power  and  steam- 
heatinjj  business  in  the  city  of  Mi), 
waukee  and  suburbs,  as  well  as  substan¬ 
tially  the  entire  street  railway  business 
in  the  territory.  It  also  furnishc' 
most  of  the  interurban  transportation 
service  throughout  an  extensive  sur- 
roundingf  district.  This  issue  is  to 
reimburse  the  company’s  treasury  for 
funds  jirovided  by  it  for  the  payment  of 
$5,000,006  underlyiiif^  bonds  matured 
last  May  and  for  jirojierty  additions. 
These  bonds  are  the  direct  oblii^ation  of 
the  com|)any.  .secured  by  first  lien  on 
certain  central  station  and  distribution 
.system  properties. 

Oiifral  IlliiiidH  riililic  .'Service  Coniimny. 

Kir.si  mortgage  per  cent  gf)ld  bonds, 
aeries  <!, 

Amount,  $2,7oo,00<i. 

I'rice,  ;»•(  iuui  interc.st  to  yield  't.2o  jier 
cent. 

I’criod,  fcjrty  yettra. 

Central  Illinois  Public  Service  Com¬ 
pany  provides  electrical  anti  other  utility 
.service  tti  over  400  ctimmunities  in 
central  and  southern  Illinois,  serving  a 
population  of  550,000.  The  company  is 
controlled  by  Middle  W'est  Utilities 
Company, 

Nutioiial  Kleelrie  I'uwer  C'ompiiny. 

Cumulative  preferred  .stock. 

.\mount,  $4,000,000. 

l’ri<’e,  .$:»7.2.')  to  yield  ithout  7.20  iter 
cent  (with  stock  purchaae  ujUTant). 

Xational  IClectric  Power  Company 
controls  a  j'rotii)  of  utilities  furnishing 
electric  Iig;ht  and  power  and  other  utili¬ 
ties  to  1,007  communities  in  fifteen 
States.  'File  corporation  is  jiart  of  the 
Middle  West  Utilities  system.  Each 
share  carries  a  warrant  to  purchase  one 
share  class  H  common  stock  of  the  com¬ 
pany  at  stipulated  prices.  'Fhe  stock  is 
preferred  as  to  assets  and  divifleiids. 

Cit.v  of  Ta<-<(iiiii,  KIcctrIc  l.iglit  and  rower 

Sy  Hleiii. 

First  and  refunding  4  3  per  cent  mortgage 
gold  bonds  .s*'ries  1!. 

I'rice  $10(1  .and  interest. 

Amount,  |l,.7<ib,0b0. 

City  of  Tacoma  Electric  Eig^ht  ami 
Power  System  issued  these  bonds  for 
the  purjiose  of  makinjg  certain  athlitioib 
atid  extensions  to  the  present  electric 
jreneratinjr  plant  and  system,  and  in  the 
opinion  of  cttuiisel  are  valid  and  legally 
binding  obligations  of  the  city  of  'Ta¬ 
coma,  payable,  both  principal  and  in¬ 
terest.  solely  out  of  a  sjtecial  fund  known 
as  "City  of  'Facotna  Electric  Eight  ami 
Power  F'und  of  1020.’’  'Fhe  Electric 
Eight  and  Power  .System  was  adiuirefl 
from  private  owners  in  1H03  and  ha.s 
since  beeti  in  operation,  serving  the  city 
withrjut  competition.  Present  installed 
capacity  aggregates  04,000  hp..  of  which 
82,000  hp.  is  hydro-electric,  and  con¬ 
struction  is  now  proceeding  on  the  in¬ 
stallation  of  75,000  hp.  ad<litional  hydro¬ 
electric  i)ower. 


lable  in — Ilnctujy  Output  of  Central  Statio}is  in  the  United  States 

Coinpartsl  with  (^irrcHpoiidiiig  .Month  of  Previous  Year 


Month 

1929 

(jenerafe<l.  Thousands  of  Kw.-llr.* 

Purcliased  for  Kesale 

T<»tal 

llyd 

ro  1 

1  Fuel 

(ienerated 

Per  f'ent 
Inc. 

(ienerated 

Per  (tent 
Inc. 

(ienerated 

Per  Cent 
Inc. 

Thous. 
Kw  -Hr. 

Per  Cent 
Inc. 

July . 

7,644,617 

4  13  0 

2,973,696 

0  1 

4,670,921 

4-23.4 

1,610,000 

4-  8  2 

August . 

7,961,547 

4  117 

2,732,956 

—  7  3 

5,230,591 

4-25.2 

1,630,000 

4-8  2 

September . 

7,680,180 

4  10  9 

2,372,834 

—  12  5 

5,307,346 

4-29.9 

1,708,000 

el4  0 

<  >ctober . 

8,295,839 

1 

4  9  9 

2,638,876 

—  5,6 

5,656,963 

4-19  0 

1,776,000 

4-  9  3 

Table  IV — Refiional  Operations,  Revenue  and  Energy  Output 
in  October,  192^1 

Conipar«Ml  with  Corrcsp<mding  .Month  of  Previous  Year 


Region 

Revenue 

1  Fnergy  (lenerate<l.  Thousands  of  Kw.-llr.* 

1  Total  1 

1 1  ydi 

ro 

)  Fuel 

Thousands  | 
of  Dollars 

Per  Cent 
Ine. 

(ienerated 

Per  (tent 
Inc. 

(ienerated  j 

Per  Cent 
Inc. 

(lenerate<l 

Per  Cent 
Inc. 

(.'1011x1  States 

177,800 

4-  7.8 

8,295,839 

4-  9  9 

2,638,876  j 

5  6 

5,656,963 

*  19  0 

New  Kngland 

18,070 

4-10  7 

561,782 

4-  9  4 

118,088 

—  37  0 

443,694 

f  36  0 

Middle  .\tlantic  .  . 

45,100 

4-  7  6 

2,020,483 

4- 10  8 

520,890 

+  12  9 

1.499,593 

4  10  1 

Fast  North  Central 

44,600 

4-  6  6 

2,031,840 

4-  6  5 

173,673 

24  1 

1,858,167 

-HlO  7 

V\  est  North  Central . 

14,800 

4-  7  7 

491,529 

4-15  9 

106,996 

—  20  7 

384,533 

-^33  0 

.South  .\tlantic. 

18,540 

+  7  5 

1,077,031 

4-15.2 

616,702 

+  27  2 

460.329 

+  22 

Fast  .South  Central 

6,340 

4-  5  8 

276,792 

—  0  9 

197,778 

—  12  2 

79.014 

46  1 

W  est  .South  Central . 

9,870 

4-  10  0 

452.478 

-F  15  9 

2,379 

+  85  4 

450,099 

+  15  6 

Mountain . 

4,460 

-t-  7  5 

312,595 

4-  14 

256,429 

—  4  3 

56,166 

+  39  5 

Pacific . 

16,070 

-h  7  6 

1,071,309 

+  10  4 

645,941 

—  19  6 

425,368 

+  159  0 

"■.Vs  collected  by  I’,  .s.  (leological  Survey. 
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Business  News  and  Market  Conditions  ' 

_ 5^3 


Decreased  Manufacturing  Operations 


IX  LlXfC  with  the  Novemher  trend 
of  i)ractically  every  national  manu¬ 
facturing  group,  the  electrical  manu¬ 
facturing  plants  of  the  country  repctrted 
a  drop  in  rate  of  operations  during 
Xoveniher.  According  to  reports  on 
electrical  energy  consumption  received 
1)V  Ki.kctrical  World  these  plants 
witnessed  a  drop  of  6.2  per  cent  in  rate 
of  prtKhictive  activity  during  Xovem- 
l»er,  but  the  rate  of  activity  was  still 
on  a  plane  about  16  per  cent  above 
.Xovember,  1928.  The  average  rate  of 
o|K-rations  of  the  industry  during  the 
first  eleven  months  of  1929  was  26.4 


l!tL'9  . 

r).tr)b<r,  I'tL’s  . ISO.*; 

.Sc[)teml» 'P,  1  !*!!!*  . ItiS.S 

AUKUSt,  1929  . 1 

.November,  I92S  . 116.1 

AveraKe  flr.st  eleven  montli.s,  1 929  .  .  .  .  1  60. 1 
Averaije  first  eleven  month,  1 92S  .  .  .  .  1  26.7 


per  cent  above  that  reporte*!  for  the 
same  period  last  year. 

The  reports  on  electrical  energy  con¬ 
sumption  indicate  that  the  larger  manu¬ 
facturing  companies  are  maintaining 
their  productive  operations  in  a  better 
position  than  the  group  of  smaller  com¬ 
panies.  The  larger  c*)nipanies  recorde*! 
an  average  decrease  in  operations  dur¬ 


ing  Xovember  of  7  per  cent  as  compare*! 
with  October,  but  were  still  operating 
on  a  plane  21.6  per  cent  above  Xovem¬ 
ber,  1928.  The  smaller  electrical  manu¬ 
facturing  plants  recorde*!  a  Xovember 
*lecrease  of  7.7  per  cent  as  compare*! 
with  October,  slightly  greater  than  the 
rate  of  decrease  rec*)r*le*l  by  the  larger 
jilants,  but  were  still  operating  at  a  rate 
10..^  per  cent  above  Xovember  last  year. 

The  inde.x  of  activity  in  the  electrical 
manufacturing  iiulustry,  based  *)n  con¬ 
sumption  *)f  electrical  energy,  stamls  at 
169.5  for  Xovember  as  c*)mpare*l  with 
146.4  in  November  last  year.  Compara¬ 
tive  inde.xes  of  pro*luctive  activity 
referred  to  the  average  activity  for  the 
perio*l  1923-25  as  100  and  adjuste*!  for 
number  of  working  *lays  are  shown  in 
the  accompanying  table. 


Copper  Market  Quiet 

.Scarcely  any  change  t*)*)k  place  in 
the  market  for  cop{K‘r,  the  price  hobling 
at  18  cents  delivered  in  the  Cotmecticut 
W'llley  and  at  18J  cents  in  the  Mid*!le 
\VT*st.  'I'he  sales  total  for  the  week  was 
slightly  higher  than  in  the  preceding 
week,  but  this  means  little  in  view  of 


.V<’7v’  York  Metal  Market  Priees 


!)?<>.  18,  1929 
C?nt»  per 
Pound 

Copper,  eleof  roly  ti  .'. .  18 

Lead,  Am. S. A  H. price  6  25 

.Vntiinony  8] 

Nickel,  inifof  35 

Zinc,  epote  5  85 

Tin,  straits  40} 

.Muminuin,  99|»*rrt.  24.  30 


Dec.  24,  1929 
Cents  per 
Pound 


18 

6  25 
8t 


35 

5  80 
39; 
24  30 


the  fact  that  the  *laily  average  was 
.slightly  less  than  400  tons  f*)r  the  periiwl. 
'I'he  demand  for  fabricated  c*)piH‘r  ha.", 
shown  some  improvement  *»f  late. 


Vacuum  Cleaner  Statistics 

.•\  statement  of  the  sales  for  the  vac¬ 
uum  cleaner  manufacturers  for  the  early 
months  of  1929  is  showti  in  the  accom¬ 
panying  table.  The  Vacuum  Cleaner 
.Manufacturers’  As.sociation  has  change*! 
the  meth*)d  of  reporting  these  figures 
an*l  they  will  be  rep*)rte*l  in  this  manner, 
hereafter : 


1929  1929 


January  . 

June  . 

.  97,397 

February 

.  97,114 

Julv  . 

,  6H,000 

Mar«-h  .  . 

.  121. 44s 

AUKUHt  . .  , 

.  96,.382 

A|)ril  .... 

.  12.'.,S76 

Se|»teniber. 

.109,529 

.May  .... 

.119,29S 

October  . .  . 

.112,506 

80 


1924  1925  1976  1927  iq^fl 

BAROMETER  OF  PRODUCTIVE  ACTIVITY  IN  THE 
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Market  Conditions 


HKAV^'  I'XjUl  I’MRX'r  orders  are  anticipated  for  the  first 
(juarter  of  1030,  hut  seasonal  slackness  is  stronj'ly  in  eviflence 
this  week.  The  l^astern  <Ii^trict  anticipates  unjirecedented 
demand  for  railway  electrification  er|uipinent. 

- Kaii.way  Kot.’ii'MKNT  oKDKK.s  are  at  a  hi^jh  level  also  on  the 

I'acific  Coast  and  substantial  orders  are  anticijiated  in  the  ne.xt  three 
months. 

- \kw  h'.Nca.A.M)  .sAi.Ks  for  the  year  imlicate  a  rise  of  about  l.S 

jK-r  cent  in  spiall  motors. 

- CAina-:  koi’ii'.mk.nt  sai.ks  in  the  .Southwest  are  holdinj^  uji  well, 

althouj;h  ajipliance  business  has  slowed  down  apjireciahly. 


k'ASTKRN 

'I  MK  YKAK-K.M)  holiday  jieriod  has 
hrouj^ht  about  noticeable  easinj^ 
in  the  electrical  eriuipment  mar¬ 
ket  in  the  Eastern  district,  and 
while  a  fair  volume  of  transac¬ 
tions  has  ensued,  commitments 
are  of  reduced  order. 

Cl••.^•TRAI.-.STATIo.^’  accouut  trends 
to  substation  and  miscellaneous 
line  ajiparatus,  for  the  most  part, 
while  industrial  demand  i^  larj^ely 
for  motors,  controls  and  acces¬ 
sories. 

An l••..\TloN  is  now  heinjj  directed 
to  the  turn  of  the  new  year,  and 
with  utility  and  railway  hudj^ets 
of  record  proportions  some  heavy 
orders  are  anticijiated  durinj^  the 
first  ijuarter. 

Unprecedented  demand  for  ef|ui|)ment 
for  railway  electrilication  is  prophesied 
in  the  early  months  ahead.  Cross  rail¬ 
way  hudj^ets  ai»i)roximate  $140,()()0,()()() 
for  new  construction  in  ld30,  and  a  sub¬ 
stantial  proportion  of  this  sum  will  he 
•liverted  to  electric  account,  including; 
line  construction,  power  facilities  and 
purchase  of  electric  and  oil-electric  loco¬ 
motives  and  other  e(|uipment.  Marine 
account,  also,  has  a  substantial  and  en- 
coura^fiiif^  outlook  during  the  cominf^ 
year  and  manufacturers  of  electric  equip- 
ineut  for  this  service  are  lookinj'  for 
some  heavy  commitments. 

A  manufacturer  of  wire  and  cable 
says  that  December  business  has  ex¬ 
ceeded  that  for  November,  with  inquiries 
showing  sizable  contracts  to  he  placed 
in  the  near  future ;  the  year  has  shown 
an  advance  of  20  to  25  per  cent  over 
sales  for  1928.  A  northern  New  York 
central  station  has  jilaced  an  order  with 
a  state  manufacturer  for  a  quantity  of 
wore  and  cable  to  cost  .about  $.^50,000. 
A  Pennsylvania  m.aker  of  prime  movers 
will  furnish  two  l.S,()()0-kw.  turbo-gener¬ 
ator  units  for  an  installation  in  Okla¬ 
homa,  contracts  for  boilers  being  placed 
with  a  New  Vairk  manufacturer.  An 
order  for  high-tension  electrical  in¬ 
sulators  for  a  hue  install.ation  in  Texas 
has  been  secured  by  an  Ohio  manufac¬ 
turer,  with  order  for  line  hardware  go¬ 


ing  to  a  .New  \'ork  maker.  A  manufac¬ 
turer  of  control  er|uii)ment  says  that 
husines>  h.as  lieen  m.aintained  at  a  satis¬ 
factory  level  throughout  the  year,  with 
outlook  encouraging  for  the  early 
months  of  19.30;  orders  for  deliveries  in 
janu.ary  are  at  a  normal  rate. 

Iron  and  steel  mills  are  coming  into 
the  m.arket  for  re(|uirements  of  heavy 
tyjie  iiulustrial  motors  and  kinclred  equip¬ 
ment,  and  active  transactions  loom  ahead 
for  this  account.  Chemical  jilants,  tex¬ 
tile  mills,  met.'il-working  plants  and  ma¬ 
chinery  m.inufacturers  are  other  jiromi- 
nent  prospective  purchasers  in  the  mar¬ 
ket.  A  manufacturer  of  cranes  and 
hoists  in  .Michigan  is  enjoying  substan¬ 
tial  business;  a  maker  of  similar  electric 
equipment  in  New  \'ork  rejiorts  e<|ually 
satisf.actory  account,  with  iiu|uiries  hold¬ 
ing  well.  A  company  manufacturing 
domestic  electric  specialties  says  that 
November  developed  record  sales,  with 
December  business  easing  only  slightly. 
'I  wo  manuf.'icturers  of  electric  refrig¬ 
erators  in  the  .Middle  West  are  running 
;it  capacity  schedules  aiul  will  hohl  to 
this  h.isis  indefinitely;  both  have  secured 
the  highest  volume  of  business  in  com- 
jiany  histories  during  November,  and  the 
outlook  for  19.30  trends  to  still  higher 
levels.  i'liere  is  better  demand  for 
street-lighting  and  airport  lighting 
eiiuiimient. 

C( )  N  .S'f  R  UC'f  1 D  N  P R  ( ) J  PXT .S 

Consolidation  Coal  Conqiany,  New  York, 
plans  coal-handling  and  distributing  plant  at 
.Milwaukee,  Wis.,  to  cost  $1,(K)(),(K)().  Atlas 
Portland  Cement  Coiniiany,  New  York, 
conteni|)lates  a  mill  near  Rochester,  Minn., 
to  cost  more  than  $7(K),()0().  Cieneral  Bak¬ 
ing  Conqiany,  New  York,  is  carrying  out 
an  expansion  and  improvement  program  at 
Detroit,  Mich.;  Allentown,  Pa.;  and  Wash¬ 
ington,  D.  C.,  to  cost  over  $1,5()(),()00. 
Henry  Holder,  Brooklyn,  architect,  is  pre- 
jiaring  jilaiis  for  a  local  jiaint  and  varnish 
lilant  to  cost  more  than  $1()(),()(K),  for  com- 
liany  whose  name  is  tenqiorarily  withheld. 
Niagara  Palls  Power  Conqiany,  Niagara 
halls,  N.  Y.,  plans  steam-operated  electric 
power  plant  near  IfufTalo  city  limits,  ri?- 
ported  to  cost  over  $1,(K)(),(X)().  Shell  East¬ 
ern  Petroleum  Products  Company,  New 
York,  plans  an  oil  stonige  and  distributing 
plant  near  Trenton,  N.  J.,  to  cost  more  than 
$‘X),(K)0.  Orange,  N.  J.,  will  make  improve¬ 
ments  and  repkicements,  including  new 
lighting  poles,  in  street-lighting  system. 


J.  .Strum  &  Company,  Newark,  N.  J., 
establish  a  commercial  automobile  bfjdv 
plant  on  Wilson  Avenue,  reported  to  cost 
more  than  $7.3, 0(K).  h'astern  .New  Jersey 

Power  Conqiany,  Ashury  J’ark,  .\,  J,, 
soon  begin  siqierstructure  for  an  addithti 
to  generating  jilant  at  Allenhurst,  j 
American  Ice  C'onqiany,  Philadelphia,  Pa 
will  build  electrically-operated  ice-manu¬ 
facturing  pkints  at  East  Boston,  Mass.,  and 
Branchtown,  Philadelphia,  to  cost  more 
than  $500,(KX).  .American  Bridge  (.<iinpanv 
Pittsburgh,  Pa.,  plans  an  expansion  and 
imiirovement  program  at  steel  weirks  at 
Ambriflge,  Pa.,  to  cost  $1,.S()(),(I()().  by. 
quesne  Light  Conqiany,  Pittsburgh,  I ’a.,  hat 
filed  jilans  for  a  jiower  substation  at  Oak- 
mont  to  cost  $40,000,  and  will  carry  out  an 
expansiem  and  improvement  progr,^m  in 
transmission  lines,  substations  and  distribut¬ 
ing  system  at  Beaver,  Pa.,  anrl  other  points 
in  ( )bio  Valley  district  to  cost  $7fK),0(J(j 
United  .States  Engineer  Office,  Pittsburgh, 
Pa.,  will  receive  bids  until  January  13  for 
one  hydro-electric  plant  for  Lock  No.  7, 
Allegheny  River.  Chestertown  Electric 
Light  &  Power  Company,  Chestertown, 
Mcl..  Jilans  extensions  in  transmission  lines 
in  Oueen  .'Xnne’s  County,  (jeneral  Purchas¬ 
ing  ( ifficer,  Panama  Canal,  Washington, 
1).  C.,  will  receive  bids  until  January  2  for 
six  knife  switches,  cojqier  wire,  etc 
(Panama  .Schedule  No.  2.314).  Bureau  oi 
.Siqqilies  and  Accounts,  Navy  Dejiartment, 
Washington,  D.  will  receive  bids  until 
January  14  for  10,()(K>  incandescent  lamp 
sockets  for  the  Portsmouth,  N.  If.  navy 
yard  (.Schedule  246.3).  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washing¬ 
ton,  1).  (f,  will  receive  bids  until  January 
2  for  an  automatic  refrigerating  machine 
with  accessories  for  the  C'harleston,  S.  C, 
navy  yard  ( Sjiecification  ^>02*^). 

South  west 

Tmk  pa-st  wkkk  has  shown  the 
usual  seasonal  slowing  up  in  sotne 
divisions  of  electrical  trade,  but 
manufacturers  report  the  sale  of 
stock  sizes  of  motors  and  trans¬ 
formers  to  he  holding  uji  verv 
well. 

JoniiKRS  say  that  there  has  been 
more  last-mituite  buying  by  re¬ 
tailers  than  Usual. 

Contracts  reported  closed  include  a 
lot  of  medium-sized  motors  for  a  liyilro- 
electric  jiroject  to  cost  $.3,000,  a  .3dh- 
kw.  rotary  converter  with  transformers, 
ten  motors  and  switchboard  costing 
$20,()(K)  and  cement-making  machinery 
jiurchased  liv  a  local  companv  nt  a  cost 
of  $170,000,'  of  which  $.3.3,000  was  for 
two  synchronous  motors,  1,000  hp.  each, 
with  control  and  miscellaneous  electrical 
er|uiiiment. 

CON  .ST  R U C'f  I  ( )  N  P RO J ICCTS 

Union  Electric  Light  &  Power  Company. 
St.  Louis,  Mo.,  will  build  an  ecjuijinient 
storage  and  distributing  jilant  to  cost  more 
than  $140,(K)().  Southwestern  Bell  Tele- 
jihone  Company,  St.  Louis,  Mo.,  jilans  re- 
jieater  and  cable  station  at  Jojilin,  .Mo.,  to 
cost  $.3(M),(K)0.  Tulsa,  Okla.,  jilans  orna¬ 
mental  lighting  system.  Chandler,  Okla., 
contemplates  flo<idlighting  system  3t  pro- 
jiosed  munieijial  airjiort.  Foremost  Dairy 
l*ro<lucts,  Inc.,  Texarkana,  Ark.,  pjajj* 
plant  at  I.ittle  Rock,  Ark.,  to  cost  $300,<W 
Arkansas  Utilities  (Jomjiany,  Helena,  Ark. 
Jilans  ornamental  lighting  system  in  busi¬ 
ness  district  at  Marianna,  Ark.  Morrillt^- 
.Ark.,  is  said  to  be  jilanning  early  call  tor 

Electrical  World  —  Vol.04,  So26 


1302 


for  a  municipal  electric  lifilit  and 
power  iilant  to  cost  about  $1(KJ,00().  lieau- 
niont,  'l  ex.,  plans  tloodliRhtiuK  system  and 
rotar’v  f)eacons  at  municipal  airport,  project 
tt)  cost  $100,000.  Central  Power  &  I.iftht 
Coini)aiiy,  San  Antonio,  Tex.,  plans  trans¬ 
mission  line  in  Bee  County  to  cost  more 
than  $.'0,<K)0.  S:in  Antonio  Public  Service 
Company,  San  Antonio,  Tex.,  plans  exten¬ 
sions  and  improvements  in  power  station  on 
Concepcion  Road  to  cost  $000,(KX).  Texas 
Klectric  Service  Comi)any,  Dallas,  Tex., 
will  l)uild  a  transmission  line  from  DeI.eon 
to  Rantrer,  Tex.,  reported  tf)  cost  $75,(MM). 

Pacific  Coast 

Pku  e.s  are  steadier,  such  staples 
as  rul)ber-covered  wire  and  sched¬ 
ule  material  have  increased,  col¬ 
lections  despite  holid.iy  stock  i)ur- 
chases  are  very  j^ochI  and  business 
in  all  lines  is  jjofxl. 

'fuK  o.N’i.Y  i)essiniism  heard  is  on 
seasonable  lines,  which  are  re¬ 
ported  by  dealers  to  he  slow  ex- 
cejit  for  cheaper  varieties  of  hol¬ 
low  ware  and  radios. 

R.mi.roai)  business  is  better  than 
for  several  years  past. 

Railroad  orders  include  such  active 
projects  as  260  miles  of  No.  0  bare 
copper  wire  and  hardware  for  the  'I'uc- 
son  to  Nojjales  four-linc-dispatchinij 
system,  100  miles  for  the  two-wire  San 
Jose  to  Watsonville  line  and  2.S0  miles 
for  the  .S;in  Luis  ()l)isf)f)  to  Santa  Bar- 
b.ira  service.  Other  r.iilroad  business 
covers  m.'iteri.'d  for  reniodelinj^  shops, 
cars  aiul  ro'nidhf)tises  and  for  ecjuippitif; 
additional  cars  with  interj)hones.  Power 
com|);iny  business  includes  $15,000  worth 
of  poles,  mainly  60  ,'ind  65  ft.,  a  $100,000 
siibst.ition  for  Elsinore,  much  recon¬ 
struction  around  .Stockton  and  $10,0t)0 
worth  of  72-kva.  rej^ulators  fur  S.in 
I'rancisco.  hulustrial  business  is  ex¬ 
cellent  .aiHl  includes  a  -+0()-hp.  motor  aiul 
accessories  for  a  lumber  company,  a 
200-kva.  turbine  with  accessories,  value 
$70,(X)0,  for  a  roofiufj  paper  company,  a 
5,000-piece  si^n  reflector  order  by  an  oil 
co?nijatiy,  a  $4,0(j0,000  t'k'iss  factory  for 
.Santa  An;i,  a  $5,000,0<X)  soap  factory 
for  Lotif'  Reach  and  $20,000,t)00  worth 
of  plant  additi(ms  and  improvements  by 
the  associated  oil  comijany,  includinjj  a 
crackiriff  plant  at  Av*)n.  .Steel  business 
is  expected  to  be  excellent  next  year  due 
to  acr|uiremetit  by  mer^a'r  of  two  larj^e 
plants  around  .San  I'rancisco  Ray  by  the 
United  .States  and  Rethleheni  .Steel  com¬ 
panies,  respectively.  Contractors  are 
fit^urintc  much  scluxd  and  theater  work, 
includinjj  schools  for  .Monterey.  l>os 
Anj^eles,  Chico,  Comj)ton,  and  San 
Mateo,  and  a  chain  of  theaters  which  in¬ 
clude  a  million-dollar  house  in  .S.acra- 
niento  for  Warner  ancl  nine  theaters  in 
the  S.in  joa(|uin  valley  for  Fox. 

Contrary  to  e.xpectations  and  despite 
the  lioliday  season,  .Seattle  jobbers  ex¬ 
perienced  a  good  week,  sales  involving 
a  goodly  number  of  motors,  trans¬ 
formers,  wiring  materials,  putni>s.  etc. 
Ihe  largest  order  reported,  placed  with 
hairbanks  .Morse  Company  for  35  mo¬ 
tors,  c(jsting  about  $2(f,0(K),  involving 
several  hundreds,  seventy  fives,  sixties 


and  fifties,  for  a  $500,000  grain  ele¬ 
vator  being  built  for  the  Port  of  Ta¬ 
coma,  Other  sales  reported  include  30 
machines  from  75  hp.  down  to  sawmills 
and  veneer  plants ;  twelve  motors  from 
40  down  and  pumps  for  an  eastern 
Washington  irrigation  district  and  about 
25  from  100  hp.  down  to  .scattered  mills 
and  industrials.  A  Puget  .Sound  cen¬ 
tral  station  bought  a  number  of  small 
distribution  transformers  and  specifica¬ 
tions  were  issued  by  a  paper  company 
in  the  Puget  Sountl  district  for  an  initia’ 
order  of  .30  motors  from  150  hp.  down, 
the  order  to  be  placed  after  the  first  of 
the  year.  Plans  are  being  formulated 
by  the  city  of  Seattle’s  municipal  light¬ 
ing  department  to  increase  its  steam¬ 
generating  capacity  in  .Seattle,  the  pro- 
jiosed  unit  to  develop  from  10,(M)0  to 
35,000  kw.,  and  specifications  are  ex¬ 
pected  to  he  written  after  January  1. 
The  city  of  Tacfttna  revealed  plans  for 
$B. 375,000  hydro  power  development 
through  filings  with  the  state  hydraulic 
office  at  Olympia,  asking  permission  to 
taj)  Packw'ood  Lake.  Lewis  County, 
and  the  upper  waters  of  Cowlitz  River, 
'fhe  city  of  .Seattle  awarded  a  contract 
for  about  $10,000  worth  of  wiring  m.ate- 
rials  for  Diablo  dam  and  bids  were 
opened  for  thirteen  beacons  for  lighting 
the  Pasco-Spokane  airway,  involving  an 
outlay  in  excess  of  $23,(M)0.  Relling- 
ham  Ice  Comp.itiy  will  sjiend  about 
$25,000  in  new  building  and  e(|uipment. 

CO X ST R UCT I D .\  P R O J ICCT S 

(dacier  County  Light  &  F’ovver  Company, 
Browning,  .Mont.,  plans  power  jilant  near 
(il.icier  Park,  .Mont.,  to  cost  $12.s,(M)0. 
'froy  .Mines  Com[)any.  Troy,  .Mont.,  plans 
milling  plant  reported  to  cost  $.1(M),(H)(). 
Consumer’s  Pipe  Line  Comp.any,  Conrad, 
.Mont.,  contenii»lates  oil  refining  plant  to 
cost  about  $200,0(M).  Pine  Creek  Lead-Zinc 
.Mining  Coinjiany,  Wallace,  Idaho,  plans 
flotation  mill  to  cost  $175,(MK).  Boise, 
Idalw),  ])lans  ficMKllighting  system  at  pro- 
j'osed  nmniciiial  airiiort  to  cost  $1,S0,()(K). 
Salt  Lake  City,  Utah,  plans  ornamental 
lighting  system.  Lafayette,  (.'olo.,  jdans 
ornamental  lighting  system. 

Nf.w'  Fnglam) 

Ei.fictricai.  er)uipment  sales  are 
»|uiet  in  this  district.  Prominent 
manufacturers  record  about  15 
per  cent  increase  over  last  year  in 
sm.'di  motor  s.ales  ainl  show  sal«‘s 
of  industrial  efjuipment  .above  the 
volume  estimated.  For  16.30  en¬ 
couraging  prospects  loom  u|)  in 
New  I'higland. 

Turbo-generator  sales  for  the  coming 
year  will  exceed  those  for  102*^.  .No 
slackening  in  small  motor  sales  appears 
in  view.  .Scheduled  material,  switch 
and  control  apparatus  are  in  steady  <le- 
mand  in  this  (listrict  and  will  maintain 
an  active  trend,  'fhe  indu'-trial  demaml 
is  encouraging.  In  addition  sales  for 
marine  adaptions  are  gaining  and  nego¬ 
tiations  are  being  carried  on  for  control 
equipment  to  be  used  in  connection  with 
marine  power  now  projecte*!  in  a  num¬ 
ber  of  .Xew  I'Tigland  y.irds.  Railrotid 
electrical  equiiiment  sales  are  .active  and 
buying  of  this  type  during  the  coming 
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season  is  optimistic.  Record  sales  vol¬ 
ume  is  reported  by  a  prominent  group 
of  central  stations  for  the  current  year. 

CONSTRUCTION  PROJECTS 

Boston  &  Albany  Railroad  Company. 
P»oston.  Mass.,  has  filed  plans  for  power 
plant  at  shops  at  Be.acon  Park,  Allston,  to 
cost  $1(K),U()0.  American  Mineral  Products 
Comiiany,  Hartford,  Conn.,  will  proceed 
with  superstructure  for  a  feldspar  grinding 
mill  at  Walpole,  N.  IL,  to  cost  more  than 
$9(),(K)0. 


Middle  West 

Business  in  the  Middle  West  sec¬ 
tion  continues  satisfactory.  The 
final  period  of  the  year  is  rapidly 
closing  and  from  present  indica¬ 
tions  the  year  will  close  favor¬ 
ably. 

Tiikke  has  been  a  good  dem.and  ' 
for  apparatus  with  a  large  de¬ 
mand  for  distribution  eijuipment. 

Some  of  the  interesting  orders  placed 
this  week  include  one  for  ash-sluicing 
e(|uipment  to  cost  $22,000,  seven  .333- 
kva.,  12,0(K)-volt,  single-jihase  O.L.S.C. 
transformers,  47  current  transformers, 
".Mazda”  lamps  valued  at  $150,(M)0  am! 
several  construction  orders  aggreg.iting 
$150,000.  Jobbers’  sales  are  normal, 
'fhe  holid.iy  season  seems  to  be  coming 
to  a  successful  close  with  ;i  large  de¬ 
mand  for  electrical  merchandise. 

C(  ).\ S  r R UC'f  ION  P R(  )J  FCT.S 

Wisconsin  Power  &  Light  Company, 
Madison,  Wis.,  plans  power  jilant  at  Sbe- 
iMtygan,  Wis.,  to  cost  $40,(X)<).  Northern 
.States  Power  ComiKiny  of  Wisconsin,  Fan 
Claire,  has  acquired  hydro-electric  jiower 
jilant  of  the  Dells  Paper  &  Pulp  Company, 
and  will  make  extensions  ami  improvements 
to  cost  $.S(X),0<M).  Bohn  .Aluminum  &  Brass 
Corporation,  Detroit,  Mich.,  jilans  an  ex- 
Ij.ansion  and  improvement  program  to  cost 
.ibout  $1,()(M),0(M).  Michigan  Tank  iK;  (ial- 
vanizing  Company,  Detroit,  .Mich.,  has  luir- 
chasefl  a  site  for  a  plant  to  cost  more  than 
$1(K),()(K),  with  equiimient.  (  hicago,  Bur¬ 
lington  &  (Juincy  Railroad  (annpany,  Chi¬ 
cago,  III.,  jilans  freight  terminal  at  (lales- 
burg.  III.,  to  cost  $3,00(),(KM).  INanston, 
111.,  plans  ornamental  lighting  system  to 
cost  $1,(KX).(KK).  Hume  Pijie  Corporation, 
Arlington  lleigbts.  III.,  will  build  concrete 
pipe  manufacturing  plant  to  cost  $106.(KK). 
V^ictor  .Soap  Camipany,  Chicago,  III.,  con- 
temjil.ates  a  plant  to  cost  about  $20(),(KK). 
United  Autographic  Register  Company, 
Chicago,  HI.,  will  build  a  plant  to  cost 
about  $K00.(M)0.  Atchison.  'I'ojieka  &  .S.uita 
Ee  Railn»ad  Company,  Chicago,  III.,  has  ap- 
Iiroved  plans  for  an  engine  bouse  and  shops 
at  b'ort  Madison,  to  cost  $100, (MX).  .Ana¬ 
conda  Wire  &  (’able  Company,  .Anderson, 
Ind.,  has  filed  plans  for  an  addition  to  cost 
$40,(XX).  .Mead  Pulp  &  Paper  Company. 
Cbillicothe,  Ohio,  pl.ins  additions  to  cost 
more  than  $2tXMXX).  Cincinnati  .Steel  Cast¬ 
ings  C*)inpany,  Cincinnati,  ( )bio,  has  filed 
jilans  for  an  addition  to  cost  $H5,(XX1. 
Union  .Storage  &  Transfer  ('oinpany, 
Eargo,  N.  D.,  plans  cold  storage  and  re¬ 
frigerating  plant  to  cost  $240,(XX).  Duluth, 
Minn.,  jilans  flmKllighting  system  and  tx-a- 
con  lam(»s  at  proposed  municifial  airport  to 
cost  $2bO,<XX).  Backus-BriKiks  Company, 
Minneajiolis,  .Minn.,  jilans  insulating  board 
mill  in  Einland,  an  initial  unit  of  group  of 
foreign  jilants,  reiKirterl  to  cost  $2(X),(XX). 
St.  Paul,  Minn.,  plans  ornamental  lighting 
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^y.sttm.  Iowa  City,  Iowa,  jdaiis  flfxKlIiKht- 
iiig  system  and  fx-acon  lamps  at  proi)osed 
municipal  airfKjrt  to  cost  $170,000.  Lake 
Mills,  Iowa,  plans  municipal  electric  liglit 
.and  power  plant.  Burlington  Basket  Com- 
l)any,  Burlington.  Iowa,  has  jdans  for  plant 
to  cost  $250,000. 

South  FAST 

(Ik.n'kkai.  conditions  in  the  .South¬ 
east  remain  as  reported  last  week. 
'I'he  largest  cent  ral-st.at ion  order 
reportefi  was  from  .\lahama  for 
metering  er|thpment  amounting  to 
approximately  $1().(K)0. 

Otiikk  central-station  orders 
were  for  4.5,0(K)  Ih.  of  stranded 
hare  and  40.(K)0  Ih.  of  we.ather- 
pr(K)f  solid  copper  wire,  and  dis¬ 
tribution  and  small  power  trans¬ 
formers  amounting  to  $.C<M)(). 

Bids  have  been  asked  f)n  some  i)ole 
line  hardware  w  hich,  w  hen  ordered,  w  ill 
approximate  $20.(K)0.  A  mine  locomo¬ 
tive  order  totaling  $1.3,(K)()  was  placed  in 
'I'ennessee  and  a  steel  mill  in  Alabama 
ordered  30,0(K)  Ih.  of  varnished  cambric 
lead  and  rubber  covered  cable.  An  ice 
and  cold  storage  plant  in  Ueorgia  or¬ 
dered  motors  and  control  e<jui|)ment 
amounting  to  $4,000.  h'ield  lighting 
e<|uipinent  aggregating  $8,000  was  or¬ 


dered  for  installation  at  the  airport  at 
'I’ainpa,  Ida.  .Sign  business  is  looking 
up  in  this  section  and  one  manufac¬ 
turer’s  agent  re|)orts  his  small  sign 
orders  last  week  totaled  $.5,000,  with 
jjrospects  for  the  first  few  months  of  the 
new  year  excellent.  Jfdihers  rejjort 
sales  of  Christmas  sjiecialties  and  radio 
particularly  gfxxl.  .A  power  company 
in  (ieorgia  just  completed  a  camp.aign 
in  its  rural  sections  and  sold  2^7  electric 
water  heaters  and  181  electric  pimifis. 

Cr ) N' STB UC'l' H ) X  PR OJ ICCTS 

.Ajipalachian  ICIectric  Power  Ounpany, 
Roanoke,  \'a.,  plans  extensions  in  trans¬ 
mission  lines  tf»  Cfjst  more  than  $1.IK)0,(K)0. 
\’irginia  F'lectric  &  Power  Company.  Rich- 
rnoiui,  \  a.,  is  perfecting  plans  for  a  hydro¬ 
electric  power  plant  on  Roan<)ke  River,  near 
Weldon,  \'a.,  to  cost  about  $5,(MM),0<K). 
Richmond,  Freflerickshurg  it  Potom.ic 
Railroad  Company,  Richmond,  \’a.,  plans 
warehouse  to  cost  $1(K).0(K).  American 
C.'reosote  W’orks,  Louisville,  Ky.,  (dans 
plant  at  Jackson,  Tenn.,  to  cost  $2.s().(MM). 
Mfxlel  .Mill  Company,  Johnson  (  ity,  'reiin., 
plans  feed  mill  to  cost  $10().(MH).  Champion 
I'ihre  Company,  Canton,  .X.  C.,  will  carry 
f»ut  an  exjiansion  ami  improvement  program 
to  cost  $2.5(),(M)0.  Wilson,  .X.  ('.,  is  iK*r- 
fecting  plans  for  extensions  ami  imiirove- 
ments  in  municipal  power  plant  aiul 
system  to  cost  about  $2()0,(M)0.  .Annstrong- 
Xewjiort  Company,  Pensacola,  Pla.,  has 
apjiroved  plans  for  an  insulating  hoard 
manufacturing  plant  to  cost  $750.(KK). 


Activities  of  the  Trade 


Westinj^house  Receives  Order 
for  Booster  Converters 

The  Westinghouse  Electric  &  Manu¬ 
facturing  C()m|)any  has  recently  re¬ 
ceived  an  order  from  the  Edison  IClec- 
tric  Illuminating  Company  of  Boston, 
•Mass.,  for  two  LJ,00i)-amp.,  60-cycle 
booster  converters  with  air-hlast  trans¬ 
formers  and  starting  and  running  break¬ 
ers.  These  machines  are  to  be  used, 
in  addition  to  the  present  e(|uipment, 
for  supplying  additional  power  to  the 
E.di.son  direct-current  system. 

C)ne  machine  will  he  installed  in  the 
company’s  Arch  .Street  substation  and 
the  other  in  the  Carver  .Street  substa¬ 
tion.  The  entire  installation  will  be 
made  by  the  service  department  of  the 
Westinghouse  company. 

The  Consolidated  Gas,  Electric  Light 
&  Power  Company  of  Baltimore,,  Md., 
has  purchased  a  30,000-kva.  freciuency 
changer  from  the  Westinghouse  Elec¬ 
tric  Company.  The  machine  will  he  in¬ 
stalled  at  the  company’s  Westport  sta¬ 
tion.  It  will  be  used  as  a  connection 
between  the  present  60-  and  2.5-cycle 
systems  and  is  designed  to  operate  at 
300  r.p.m.  _ 

General  Refractories  Company 
has  recently  appointed  the  Paxson  Tag¬ 
gart  Company  of  Philadelphia.  Pa.,  as 
its  high  temperature  cement  dealer 
representative  in  the  Philadelphia  dis¬ 


trict  ami  the  surroinifling  counties  of 
Chester,  Montgomery  and  Buck>.  also 
the  southern  half  of  Xew  Jersey,  as  far 
north  as  Trenton  and  Princeton. 


Nearly  10  per  Cent  More 
Incandescent  Lamps  Sold 

.Sales  of  incandescent  lamps  in  the 
United  .States  during  1920  were  ap¬ 
proximately  .340,000,000  large  and  292.- 
(lOO.OOO  small  lamps,  according  to  a 
review  of  the  electrical  industry  for  the 
year  by  John  Liston  of  the  General 
L3ectric  Company.  This  is  an  increase 
of  18.0(M),000,  (jr  a  little  over  .5j  per 
cent,  in  the  large  sizes  over  the  previous 
year,  and  an  increase  of  37.000,000.  or 
14^  per  cent,  in  the  small  size.-.. 

‘“These  1929  sales  e.xceed  all  previotis 
figures,  being  the  largest  in  the  history 
of  the  industry,”  according  to  Mr. 
Liston.  “On  March  1  50-  an<l  60-watt 
standard  lighting  lamps  of  the  115-volt 
group  were  reduced  in  list  price  from  22 
to  20  cents  so  that  the  20-cent  price  now 
covers  all  the  generally  used  latnps  up 
to  and  including  the  60-watt  size.  The 
price  trend  for  lamps  has  been  down¬ 
ward  for  a  number  of  years,  the  present 
prices  being  less  than  half  the  so-called 
pre-war  figure. 

‘‘Compare  this  with  the  present  cost 
of  living,  which  is  now  tk)  per  cent 


above  the  pre-war  level,  a  peak  of  IT/) 
per  cent  increase  having  been  in  effect 
fluring  1920.  While  the  average  prices 
f»f  lamps  did  go  up  fluring  the  post-war 
perififl,  their  increase  was  less  than  one- 
tenth  that  of  the  increasefl  cost  of  living 
fluring  the  same  periofl.” 


Walker  Vehicle  Buys 
Barrett-Cravens  Company 

'file  consoliflation,  in  ownership  and 
management,  fif  Barrett-Craven>  Com- 
jiany  with  Walker  \’ehicle  Company, 
Chicagf),  and  .Autfimatic  Tran>portati(jn 
Cfnnjiany,  Inc.,  Butfah),  is  announced. 

Walker  V'ehicle  Cfimpany,  an  Insult 
coinjiany,  being  a  sul)>ifliary  of  Coni- 
imniwealth  Eflisf»n  Cfimpany,  has  pur- 
chasefl  the  capital  stfick  of  Barrett- 
Cravens  Cfimpany,  manufacturer  of 
lift-trucks.  lift-truck  platforms,  portable 
elevatfirs  ami  structural  steel  storage 
racks.  'I'he  Autfiinatic  Company  is  the 
pifineer  manufacturer  of  electric  indu-- 
trial  trucks  and  tractfirs,  while  Walker 
X'ehicle  Company  is  one  of  the  oldest 
imitor  truck  manufacturers,  having  lieen 
in  business  since  1903.  manufacturing  a 
full  line  of  electric  trucks  for  street  Use, 


Hatfield  Et.F.cTRic,  Inc.,  electrical 
cfintractfir,  anmiunces  the  fijiening  of 
permanent  fiffices  in  the  Union  Central 
Life  Builfling,  Cincinnati,  Ohio,  under 
the  management  fif  Jfihn  O’Connell. 

Fox  METROefir.lTAN  Pl.AYlIOl'SES, 
I.NC.,  which  fiwns  ami  operates  appro.x- 
imately  150  theaters  in  Xew  York  City 
ami  ’S’ew  \'f)rk  .State,  has  cfintracted 
w  ith  Claufle  Neon  Lights  ffir  the  instal- 
latifin  fif  fine  fir  more  specially  designed 
nefin  electric  flisjilays  on  each  fif  it> 
theaters.  I'liis  is  («ie  tif  the  largest 
fii  flers  w  ritten  by  a  chain  theater  firgan- 
ization  ffir  electric  aflvertising  flisplay.s. 

Sa.mson-U.n'ited  Corporation,  which 
recently  absorbed  the  business  of  the 
Samsfin  Cutlery  Cfimpany,  has  just 
purchasefi  fine  fif  the  largest  plants  in 
Rfichester,  .X.  formerly  ficcu|iieil  by 
the  .Selflen  'Pruck  Cfimpany.  Phe  build¬ 
ing  is  aptirfiximately  i  mile  long,  cover¬ 
ing  an  area  of  alifiut  acres,  with  a 
flfior  space  fif  200,000  sfpiare  feet. 
'Phe  ''ompany  manufactures  electrical 
appliances  anfl  stainless  steel  kitchen 
tofils  ami  cutlery. 

.ARM.STRflNC  E-LECTRIC  OffF.RS  Bo.NDS 
1‘kivately. — First  mortgage  7  per  cent 
sinking  fund  cfinvertilile  hfuids  of  the 
•Armstrfing  Electric  &  .Manufacturing 
Cfirpfiration  to  the  amount  fif  $.100.dfi** 
have  been  placefl  for  private  offering 
'Phe  bonds,  callable  at  $105.  are  con¬ 
vertible  into  one  share  of  7  per  cent 
cumulative  preferred  stock  and 
shares  fif  comimin  for  each  $100  prin¬ 
cipal  amount  fif  hfinfls.  'I'he  authorized 
capitalization  tif  the  comjiany  cfinsists 
fif  15,000  shares  fif  preferred  and 
165,000  shares  of  common  stock. 
ceeds  will  be  used  ffir  paying  short-term 
obligations,  for  expansifin  and  for  other 
corporate  purposes. 
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New  Equipment  Available 

-  - 


Eorcelain-Moused 
Disconnect  Switch 

A  7,5(X>-volt,  400- 
ainj>.,  porcelain- 
liou^ed  disconnect 
switch  of  which 
the  housing  is  wet 
processed  porcelain 
and  glazed  both  in¬ 
side  and  out  with 
protecting  arched 
ridges  over  en¬ 
trances  for  feed 
wires  is  announcecl 
hy  Line  Material 
(‘otnpany,  South 
Milwaukee,  W'is. 

The  i)orcelain 
box  lias  a  flasbover 
value  between  ter¬ 
minals  and  banger 
of  45.000  volts  dry 
and  28,<K)0  volts 
wet.  'I'be  box  is 
jirovided  w'itb  a 
galvanized  steel 
adjustable  vertical 
Iianger  wbicb  fits  all  >t;indard  crossarms. 

riie  disconnect  switch  blade  is  pro¬ 
vided  with  ring  handles  for  use  with  the 
ordinary  pull  stick.  'I'be  door,  wbicb 
is  of  bakelite.  can  be  closed  with  the 
disconnect  switch  blade  in  full  ojjen  or 
closed  positif)!!. 

I  bis  switch  was  designed  to  meet  the 
requirements  for  a  high  capacity  switch 
for  Use  (jii  congested  poles  where  the 
inaximum  safety  bad  to  be  considere*!. 
\\  ben  the  door  of  the  bo.x  is  closed  with 
the  switch  in  either  the  open  or  closed 
position  no  live  parts  are  exj)Osed. 


Inclosed  Tumbler  Switches 

A  new  series  of  flush  tumbler 
switches  wholly  inclosecl  and  having 
both  cups  and  covers  made  of  black 
bakelite  is  being  offered  by  the  Bryant 
Klectric  (■omj)any,  Bridgeport,  t!onn. 
Since  the  ctips  are  esjjecially  shallow. 
1 1'ii  in.,  there  is  ample  wiring  sjiace. 
Lite  to  cfuistruction  and  sj)ecial  bake¬ 
lite  stoi)s,  the  switches  are  <juiet  in 
operation. 

Ihe  switches  of  this  series  are  .\o. 
3%1,  sitigle  pole;  \o.  3962,  double  ])ole ; 
Xo.  3963.  three  p(jint :  Xo.  3964.  four 
point,  ami  Xo.  3976.  single  pole  f|uarl- 
rtiple  break.  'Ihe  last  named  is  de¬ 
signed  for  heavy  duty. 


lMPRf)VKt)  Mkter  Test  Block. — 'I'he 
.States  Company.  Hartford,  C'onn.,  is 
bringing  out  a  new  test  block  for  watt- 
hour  meter  checking  and  relay  testing. 
I  he  block,  known  as  the  company’s 
type  “SJ,”  is  made  up  in  units  attached 
to  a  brass  strip  and  contains  a  shunted 
jack  fe.'tture  which  automatically  kee])S 
the  secondaries  of  current  transformers 


closed  at  all  times.  'Fhe  bbK'k  is  manu¬ 
factured  in  standard  sizes  of  four,  .seven, 
nine  and  ten  poles  and  is  characterized 
by  protection  of  live  parts  and  a  mini¬ 
mum  number  of  connections  for  a  given 
test  service.  Meters  may  be  installed 
or  removed  w’ithout  disturbing  connec¬ 
tions  or  interrupting  service. 


Flexible  Conduit  Fittings 

A  new  line  of  fittings  for  flexible 
metallic  comluit  known  by  the  trade 
name  of  “Jake”  is  being  put  on  the 
market  by  the  I  lunter- Walker  Com- 
jjany,  Inc.,  of  Houston,  Texas.  'i'he 
fitting  screws  inside  the  metallic  con¬ 
duit  and  has  an  external  clamping  ring. 
'I'he  combination  of  the  two  makes  a 
p(jsitive  connecting  link  between  the 
conduit  and  the  api)aratns  to  which  it  is 
attached.  It  is  claimed  that  the  fitting 
grips  firmly  and  automatic.illy  locks  the 
conduit  in  a  uniform  manner  without 
tending  tf)  coIlai)se  the  conduit  and  also 
that  it  covers  uj)  all  ragged  e«Iges  and 
.supplies  a  smooth  interior  surface  for 
the  i)rotection  «if  conductors.  These 
fittings  are  being  manufactured  in  mal- 
le.’ible  iron,  galvanized,  for  general  Use 
;ind  in  brass  for  aluminum  flexible 
conduit. 


'I'urho-Pump  Motor 

A  motor  designed  primarily  for  use 
in  operating  vertical  centrifugal  deep 
well  turbine  pumi)s  is  announced  by  the 
U.  S.  Llectrical  .Manufacturing  ('om- 
pany.  206  b'.ast  .Slauson  .Street.  Los 
.\ngeles.  Calif.  The  design  is  made  to 


co-ordinate  with  the  ca-tings  of  the 
innnp  head  so  that  the  finished  job 
appears  as  a  symmetrical  unit  with  mo¬ 
tor  covered  and  made  waterjtroof. 

It  is  said  to  be  protected  from  all 
atmospheric  comlitions  and  is  provided 
with  a  top  plate  that  jjermits  ventilation 
but  prevents  rain  and  dust  from  enter¬ 
ing  the  operating  parts.  'I'he  rotor  is 


of  solid  die-cast  aluminum  and  the  en¬ 
tire  windings  are  ashestos-protected 
with  an  insulation  of  “Asbestosite.”  'Hie 
motor  also  emlxKlies  the  auto-start 
principle. 

Air-Cooled,  Two-Stage 
Air  Compressors 

A  new  line  of  air-cooled,  two-stage 
air  compressors,  known  as  type  36,  with 
V-type  belt  drive,  is  announced  by  the 
Ingersoll-Rand  Company.  'I'he.se  com¬ 
pressors  are  of  interest  in  view  of  the 


increasing  attention  being  paid  to  the 
advantages  of  o|K‘rating  steam  hammers 
;in<l  similar  equipment  with  air  produced 
by  nmtor-driven  compressors. 

I'he  units  are  self-contained,  the  mo¬ 
tor  and  comi)ressor  being  mountitl  on  a 
steel  base  attached  to  the  top  of  the  air 
receiver.  'I'he  latter,  made  of  heavy 
pressed  steel,  is  built  to  withstan<l  a 
workiiig  i)ressure  of  2(K)  lb.  The  inter¬ 
cooler  is  located  behitui  the  fan  type  fly¬ 
wheel  and  the  constant  current  of  cir¬ 
culating  air  is  driven  directly  across 
the  cooling  coils.  'I'his  reduces  the  tem¬ 
perature  of  discharge  air. 

It  is  clainuxl  that  this  imi)roved  two- 
stage  design  reduces  pcjwer  from  16  t*) 
36  per  cent  and  at  the  same  time  less 
floor  space  is  required.  'I'he  compressor 
is  built  in  four  sizes,  J,  IJ.  3  and  5  hp. 
All  sizes  are  built  for  a  working  pres¬ 
sure  up  to  200  lb.  continuous  duty. 


Ultra-Sensitive  Ammeter 

'I'o  meet  the  re(|uirements  for  ultra¬ 
sensitive  miniature  direct-current  in¬ 
struments.  the  Jewell  Electrical  In¬ 
strument  ("(jinpany,  Chicago,  Ill.,  has 
developed  in  its  pattern  Xo.  H8  instru¬ 
ments  ranges  as  hnv  as  260  micro¬ 
amperes  full  scale. 

Vacuum  thertm)C*)Uple  is  an  imi»roved 
design  and  will  hatidle  a  50  per  cent 
overload  without  difficulty.  These  in¬ 
struments  are  cotitained  in  a  flush  type 
case  of  molded  b.ikelite. 

'I'hese  microammeters  shoubl  prove  of 
value  in  research  work,  and  may  be 
used  as  deflection  galvanomefers  in 
bridge  circuits,  plate  micrr)ammetcrs 
in  vacuum  tube  voltmeters,  and  work  of 
a  similar  srjrt.  In  conjunction  with 
projier  resistors,  they  may  Ik‘  converte«l 
into  voltmeters  with  a  full  scale  value 
as  high  as  5.006  ohms  jier  volt. 


-  i  J  mutm  * 
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Electrical 

Patents 

Announced  hy  U.  S.  Patent  Office 

cM _ ^ ^ 


( Is«u«  <l  N’<»v«'inh<T  20,  192!<) 

1,730,X01.  Sl'AIlK  PllODIJCIXO  A.vn  I>13- 

TI'.IHC.’TINCS  Ari'AHATi;.S  FOK  iNTKKNAI.  ('OM- 

HFSTioN  Knoink.s  ;  V'.  I';i<iuit,  New  Vurk, 
N.  V.  Ami.  tiled  Jan.  2.'.,  m2:{. 

1,7150, 805.  lOi.KcTKiCAi,  <5i;.\  khati.no  .'<v.s- 

TKAi  ;  K  !•'.  .Starr,  Itaytoii,  <>.  App.  filed 
Auk.  ;5,  111 2. 5. 

I,7;i0,887.  lOhwrniiC  I’i.t:o  a.vii  Sockut; 

\V'.  J.  I’riteliett,  .Sydney,  Aii.stralia.  Ajip. 
filed  Sejit.  7,  1!(27. 

1,7150,888.  (Jo.MH.iT  I'l-rriNf;  :  If.  A.  .Selah, 
lOrie,  i*a.  App.  flle<l  I  55 1.  r.»20. 
1,7.'50.81);».  10i».*rKiCAi.  l.Nt'tri.ATio.s-  :  ('.  It. 
15iikk3,  U'alian,  .Mas.s.  Ajip.  filed  June 

28,  1027. 

1,7:50,079.  TuititMAL,  ItuPAV  ;  y\.  J.  Motilau, 
I’ilt.stiurKh,  I’a.  App.  filed  .Ian.  I  f,  1027. 
1,7510,082.  t'ONTflOL,  HY.STB.M  FUK  Ity.N'A.MO- 
JOnwmtio  .Mafui.vk.s  ;  H.  It.  I’attersiiii, 
I’ouKlikeep.sie,  N.  V'.  App.  flU-d  Alareh 
12.  1025. 

1,7:50,080.  I'fniTHCi'fo.v  OF  .M trrAi.f.ff:  .Scjif- 
FACK.s  Against  I .Na'f{iJ.sTATio.s-  a.nmi  (Jok- 
Ko.sfu.x  ;  W.  Thalliofer,  \’ienna,  Austria. 
-App.  filed  Auk.  10,  1025. 

1,7550,087.  I’uoTfcxmo.N-  oF  .MirTAf-f-ic  S(;i«- 

FAOK.S  AOAf.NST  I  .VCHir.STATfo.VS  A.Vf>  ftH- 
fosiTS  ;  W.  Thalluifer,  Vienna,  Austria. 
App.  filed  Dee.  15,  1020. 

1,7:50.088.  Co.M  MUTATofC  (-yL,I.VI>i;K  ;  K.  11. 
'I'liplM  r,  WilkinsliurK.  I’n.  -App.  filed 
.M.-ireii  1  8,  1027. 

l,7:50,o:tl.  Ai-f-  Mastfh,  Miri-Tf-co.vTAcr, 
I’n-oT  Switch;  !■’.  15.  Adam,  St.  Douis, 
-Mo.  App.  filed  Dec.  5,  1025. 

1,7550,00  1.  Ciriti’.K.VT  TttA.vsFoft.M  Kfc  ;  10.  .M. 
Claytor,  lOdKewood  .Acrres,  and  II.  K. 
t'olil),  W’ilkitisliurK,  I’a.  App.  filed  Fell. 

I,  1027. 

l,7:5f;,007.  Ki.fX'TUut  .Mi.vi;  La.mi-;  .1.  '5. 

Daloz,  CourlieviiP*,  France.  App.  filed 

Jnn.-  1  1,  1020. 

1,7557,000.  Dv.vAMo-Ff-txrn{ic  .MAirtiivK; 

V.  A.  Fynn,  St.  Douis,  -Mo.  .\pp.  filed 

.Ian.  10,  1  028. 

1,7557,01  7.  1-iGHTfNO  FfXTiutK;  'P.  .1.  Nel¬ 

son  and  F.  H.  .loseph,  ChieaKo,  111.  App. 
filed  .Inly  255,  1  025. 

1,7557,0  1  8.  Dighti.vo  Fi.xti.iii:;  T.  .1.  Nel¬ 

son,  ChicaKo,  111.  App.  filed  April  12, 

1  027. 

1,7557,01  0.  (NiMf'osfTK  I’lK/.o-Kl-tvCTftf<?  'rolt- 
sio.v  llKVfCK ;  .A.  McD.  Nieolson,  .New 

York,  N.  V.  App.  filed  Dec.  20,  1020. 
1,7:57,0:57.  Strfi-'ftvfsoHy  t'o.vTiioi-  Svstk.vi  ; 
T.  r.  White,  I’ittshurKh,  I’a.  Api».  filed 
.March  12,  1020. 

1,7557,0550.  I’HFSmiVICK  I’ftoTWTIO.V  OF 
Sn'oiiACK-llAT'i'Kity  lOi.fx^ritoDKS ;  It.  <5. 
Kenner,  Hayside,  and  D.  ('.  VVerkitiK, 
New  York,  N.  y.  App.  filed  Dec.  551, 

1  0255. 

1,7557,051.  'Poy  lOf-FtTFUfc  F.vgin'h;  It. 
KoeniK,  Two  Itivers,  Wis.  .App.  filed 
Auk.  0,  1028. 

1,7:57,0'5:5.  VAKfAfif-H  ItADfO  Tf.ving  DirvicK’, 
Smith,  t.’hicjiK'*,  111.  App.  filed  Auk- 
20,  1027. 

1,7517,073.  Bkbedino  Kf-.v.vkp:  II.  Koldt, 
Appleton,  Wis.  .App.  filed  .April  14,  1027. 
1,7557,074.  ItAfifo  Fondfnsfu  ;  D.  A.  Brand, 
Sioux  City,  Iowa.  -App.  filed  March  0, 

1  020. 

1,7557,105.  Kakthquakh  Ofkratkd  Safhty 

At’TO.MATtC  ClHCtriT  ItKKAKKft;  J.  D.  Klu- 
laek,  lyos  AriKeles,  Calif.  App.  filed 
.March  28,  1027. 

1,737,120.  DiQtiiD-Dm’KL,  I.vdicator  ;  (}. 

lt»*ylinK,  Mineola,  N.  Y.  Ajip.  filed  May 
24,  1027. 

1,737.128.  ALTRRVATINO-CtriUlKNT  iNDtrc- 

Tio.v  .Motor  oft  thk  Dikk;  O.  .A.  Itoss, 
New  A’ork,  -N.  Y.  App.  filed  Oct.  28,  1025. 
1,737,130.  Dry  Chi.l.  ;  O.  AA’.  Storey  ami 

J.  <1.  Zimmerman,  Ma<lison,  AA’is.  -App. 
filed  July  8.  102fi. 

1,737,147.  FRHgiiKXOY  Hf-xjtri.ATtoN  ;  H. 

Chireix,  Paris,  France.  App.  filed  Nov. 
10,  1024. 

l,737,lfi<>.  DiRtxmoN-.SiGNAi.  Switch  :  1).  A. 
.Alace,  Eureka,  Calif.  App.  filed  May  8, 
1028. 

1,737,188.  Mitthod  of  Pri-icookino  Pa.sth 

IV  Dry  CtHyRS ;  D.  -Al.  Currie,  Eakewood, 
t).  App.  filed  Auk.  20,  1027. 

1,737,205.  Fitsk;  A.  G.  Steinmayer,  Mil¬ 

waukee,  AVIs.  App.  filed  Nov.  30,  1925. 
1,737,220.  .Switch  for  Sy.stkm.s  of  Auto- 
MOTivH  Safkty  SiClVai-ivg  ;  t;.  W.  h'rost, 
.Alilwaukee.  Wis.  App.  filed  July  10,  1026. 
1,737,235.  Switch  Kox  ;  E.  T.  HaKist. 

Philadelphia.  Pa.  App.  filed  June  6,  1024. 
1,737,242.  Thrhadless  Coupling;  J.  AV. 


Hooley,  Larchniont,  N.  Y.  App.  filed 
Sept.  5,  1028. 

1,737,264.  .MKtrHA.viSM  for  (Jpwiating 

El.tXrTRICAL  CO.VTACTS  AND  DTJftat  DB- 

vicFs  ;  A.  S.  -Newman,  iyondon,  EiiKland. 
App.  filed  Jan.  27,  1028. 

1,7557,203.  E.vamkl  Drier;  J.  E.  I5irch, 
Detroit,  Miih.  Apji.  filed  Auk.  20,  1027. 
1,737,5503.  A  AI  MOTtat-.MAG.Vt-'TIC  Pol.VTKR 
'I'yi'K;  j.  E.  Eshhaugh,  Flint,  -Mich.  App. 
filed  July  1  5,  1027. 

1,737,300.  J0i-K<’rRic  ItEKL  Switch;  AV. 
Hermann,  ChieaKo,  111.  App.  filed  Jan. 
20,  1026. 

1,737,5520.  Ef-tX-TRic  Fi.'se  Ilui-Diat  for 
Ai;To.\ioitii-KS  ;  J.  AV.  Patrick,  E.s.sendon, 
-Melhourne,  Australia.  -App.  filed  Dec. 
22,  1027. 

1,7:57,334.  I-ATCH  FOR  Ehx-tric  .Switchk.s; 

D.  E.  Itohrer,  Charlotte,  N.  C.  App.  filed 
Met.  28,  1025. 

1,737,5558.  Co.vTRoi-  OF  Ei-txrrRicAi-f-Y- 
DrivE.V  ltK(.’JI'RO<',VTORY  APPARATUS;  J.  J. 
Cooper,  1-ondon,  England.  -Aiip.  filed 
-April  20,  1024. 

1,737,387.  Ei.ix-ntic  Motor;  A.  G.  Ited- 
oiond,  Flint,  -Mich.  App.  filed  May  18, 


1.7557,388.  Electric  Motor;  A. 
mond,  I'linl,  -Mich.  App.  filed 
1025. 

1,737,5580.  Ei-tx.TRic  -Motor;  -A. 
mond,  Flint,  -Mieh.  App.  filed 


G.  Ited- 
-Muy  18, 

G.  Ited- 
May  18, 


THE  EXTR.tITIO.V  OF  tlol'l'ER  A.VD  Zl.VC 
FRo.M  (ires;  II.  S.  .MacKay,  l-ondon,  Eng¬ 
land.  App.  filed  Jan.  28,  1026. 

1,737,145.  DRy-l5AiTERy  Co.v.structio.v  ; 
II.  It.  C.  -Anthony,  .Madi.son,  AA'is.  -App. 
filed  .May  18,  1028. 

1,7557,460.  Elixtric  Hair  Pressi.vg  Cap; 
AV.  <5.  Johns»)M,  -New  ttrleans,  l.a.  -App. 
filed  March  28,  1020. 

1,7557,47  1  .  AA'eight-Operatiuj  .Switch;  E.  .A. 
.Me.Neil,  Kenosha,  AVis.  -App.  filed  June 
20,  15127. 

1,737,501.  -Apparatus  with  Siphon  -AIixui- 

A.VIS.M  FOR  DEI-IVERI.VG  DiKFKRE.VT  I’RE- 
PirrERMI.VEP  tJUA.VTITIES  OF  l-llp'ip  I* 
Kajanolf,  The  llaKiie.  .N.  therlands.  App! 
filed  .April  18,  1008. 

1,737,506.  Connixter;  D.  .AMTaeken, 
Santa  -Ana,  Calif.  -A|)p.  fll.d  Jan.  5, 
i:'28. 

DiRi-xrroRY  Hoard;  '1'.  1*.  Itieh- 
Jr.,  ’rryon,  .N.  C.  App.  filed 
1  028. 

.Short  CiRci'iTi.vG  Device;  J.  I  >. 
Ito.selle  I’ark,  -N.  J.  -App.  filed 
15,  1027. 

5557,5  4  6.  .SiG.VAI.  FOR  .A  UTo.Monil.ES  ;  C,  It. 
S.-ifford,  Hiiffalo,  ami  H.  i).  F.  Taiiffener, 
K<  nmore,  N.  Y.  -Api>.  filed  .Alareh  17, 
1 5t27. 


1,737,520. 
anison, 
Feh.  3, 
1,7557.538. 
K'arle, 
-Aug. 

1 


(Issued  Decemher  10,  1020) 
1,738,515.  Ei.ixrntopi.ATi.VG  -Apparatus;  AA’. 

E.  Helke,  Chicago,  111.  App.  filed  .Alareli 
55  1  .  1  027. 

1,738,524.  Device  for  I-is'ki.vg  Ev.acu.atkp 
'I'tniEs;  11.  J.  Christopher,  AA’estfleld,  -N.  .1. 
-App.  filed  Dee.  17,  102  1. 

1,738,528.  Ei-Ecnto-viAGNirr ;  It.  It.  Dunlop. 

Coliimhiis,  0.  -App.  liletl  .Ian.  26,  1512  1. 
1,738,520.  ItEsi.STANCE  I’nit;  It.  It.  Dunlop, 
_<'iduinhus,_().  App.  filed  -Alareh  8,  I5t21. 

1  ,7558,53  1  .  Key  a.vp  I-evkr  Guard  for  Fire 
-Alar.vi  Koxe.s  ;  M.  .1.  Grace,  Charh'Ston, 
S.  C.  App.  filed  June  30,  i:i24. 

1.738.537.  Ei-ix-ntic  SAFtrrv  Kazor  ;  .S.  AA’. 
.Aloon,  Chicago,  111.  -App.  filed  Jan.  12, 
1028. 

1.738.538.  Ei-tx.TRic  VimtAToity  Devp’E  ; 
S.  AV.  -Moon,  Chicago,  III.  -App.  lil.  d 
.Alareh  10,  1028. 

1,738,540.  SvsTE.vi  of  ('.e.verati.vg  a.vp 

.Storing  Electricity;  J.  H.  Iteplogle,  and 
.1.  -AI.  I-ea.  Detroit,  -Alieh.  -App.  IllecI 
•Alay  10,  1010. 

1,738,542.  Electrical  -Apparatus;  !•'.  F. 

Starr,  Dayton,  ().  -App.  filed  Jan.  31, 
1024. 

1,738,573.  -Arc  AV’ei.ding  ;  E.  .S.  Goodsi>eed, 
Itetroit,  Mich.  -App.  fllecl  .lul.v  22,  15120. 
1,738,505.  .Method  for  Firing  Expi-osives  ; 
I-.  .M.  -MoHride,  I5c)ston,  -Al.ass.  -App.  filed 
-May  17,  1027. 

1,738,651.  Ei-tXTRic  CuRRE.VT  Measuri.vg 
A.VP  l.VDICATING  MEANS  ;  -Al .  J.  Huggiiis, 
Fpper  Saddle  Itiver,  -N.  J.  -App.  filed 

F.  h.  21,  1024. 

1,738,663.  Ei-tXTRU*  Heater;  S.  .Alorse, 
(’levelaml  Heights,  O.  -App.  filed  Sept. 
24,  1027. 

1,738,683.  Anti-Theit  IOli-x.tric  Eight 
Htii-ii ;  S.  F.  Kashara  and  J.  AA’.  c’ain, 
Hc.uston,  ’rex.  App.  filed  June  22.  1025. 
1,738,688.  Fi-OAT-OptTiATtn)  CIRCUIT  ('loser; 
J.  It.  Drown,  Cleveland,  (>.  App.  fihcl 

Sept.  11,  1022. 

1,738,700.  Pii-txTRiCAL  Plug  and  Soc'kct 
Connection  ;  H.  K.  Jones,  Evanston,  111. 
App.  tiled  Jan.  2,  1925. 
plications,  principle  of  operation,  instruc- 
1,738,710.  Mitthod  for  Identifying  CABi-ia) 
WiitEs  ;  H.  H.  Jones,  Evanston,  111.  -App. 
filed  P'eb.  21,  1925. 


New  Trade  Literature 
c/^ - ^ 

ItESISTA.NCE  TE.STElt.— .lame  s  G.  hid 
die,  maniifacturc-r  cif  electrical  ami  seic-ntifl! 
instruments,  Philadelphia,  has  issued  hnf 
let  in  1255  descrihing  the  ntfW  “I’.ridge-wL’' 
resistance  testc-r.  This  twelve-page  l)i,r,i(il. 
describes  the  product  in  detail  umler  suih 
hc-adings  as  outstanding  char.icc-risties  a-T 
plicaticuis,  principle  of  oiieratic-n,  injitrue 
tions  for  use  ami  price  list. 

AV.A’n'-HDCIt  -ME’rEItS  FOlt  -Al-'fFP 
-NATING  ('CltKENT.— A  fully  ilhi.strated 
catalog,  ].5i25t  edition,  on  watt-hour  meters 
h.-is  just  been  issued  hy  the  (leperal  KIh. 
trie  Company.  'I'he  catalog  goes  ihtiruuKhiy 
into  the  construction  ami  advantages  of 
the  various  tyiies  of  meter,  using  sectional 
diagrams  to  illustrate.  -A  ehart  of  prio-.s 
is  addeil  for  the  various  classifp'ation-. 

ACTO.AI.ATK'  SI  G -N  A  l-l -NG  EDI’II*. 
.ME.N'r.  'I’he  new  leallet  -No.  2011(1  fully 
describes  Westinghouse  automatic  seelion- 
alizing  ecpiipment  for  railway  distriOution 
systems.  The  operation  of  sectionalizine 
eciuipments  for  use  on  stub-end  feeders 
multiple  feeders  and  voltage  .secdionaliziti;! 
feeiiers  is  discussed,  wdth  diagrani.s  ari4 
photographs  to  illustrat**.  Copies  ol  this 
le.ullet  can  he  procured  from  the  neare-t 
district  ofliee  or  from  the  advertising  de¬ 
partment  of  the  AVest inghouse  lOlectrie  4 
.Alamifaetiiring  Company  at  Ea.-t  Piit.- 
htirgh.  Pa. 

KO'r-AKY  KAH.KOAD  (’.AH  DP.M  PKl'.s. 
-l-ink-Kelt  Company,  Chicago,  has  issued 
a  new  hook  descrihing  the  Eink-Helt  rotary 
railroad  car  dump«;r.  It  illustrates  the 
dumper  in  various  positions  and  a  douhle 
page  spread  points  out  the  main  featiire.s 
of  its  mer-hanism.  V'arious  types  of  ear 
dumpers  have  been  used  successfully  for 
man.v  yruirs  in  power  plants  ami  on  the 
principal  loading  docks,  both  on  tin'  Great 
l.akes  and  the  -Atlantic  Seaboard,  where 
the  rapid  loading  of  ves.sels  is  of  para¬ 
mount  importance.  ’I'hi!  li.imlliiig  of  a 
large  volume  of  material  continuously  wa.s 
formerly  necessary,  in  order  to  effect' eivai- 
ornies.  .Now,  with  the  developmetit  of  the 
rotary  railroad  car  dumper  discrihiil  in 
this  hook,  .No.  1004,  the  c<’<»iiomii  s  of  the 
lifting  t.vpe  of  dumper  have  hceu  brought 
within  tile  reach  <d'  those  whose  unlt).idiiig 
re<|iiirements  are  small,  it  is  I'laiined  hy 
the  manufacturer. 


Foreign  T rade 
Opportunities 

c/^ _ 


I'’<dlowing  are  listeil  opportunities  to  enter 
foreign  markets.  Eiirlher  information  <aii 
he  obtained  from  the  Kureau  <pf  I'oreig'i 
ami  Doim-stie  Commerce,  Washiiigion,  l»y 
mentioning  ilie  niimlier; 

-Agency  is  sought  in  Kerliii,  Girrnariy 
(No.  12.820),  for  »‘lcctric  fruit  juice  extrac¬ 
tors. 

Piirctiase  is  sought  in  Cairo,  Egypt  (.No. 
12. .88(1),  Ilf  electric  fans. 

-Agem  .v  is  soiigiit  in  Casalilanca,  .Morocco 
(.No.  42,75(2  ),  for  electrical  houselioltl  appli- 
a  nces. 

.Agency  is  .sought  in  (liuicva,  .Swut/.erlaiid 
(.No.  12,75)5),  for  elo'trical  hou.sehoid 

appliances. 

-Agenc.v  is  sought  in  J’ragm>,  Czecho¬ 
slovakia  (.No.  42,796),  for  electrical  hod.se- 
hold  appliances. 

.Agenc.v  is  sought  in  Kerlin.  Gennany 
(.No.  42,82()),  for  electrical  hou.sehoid  appli¬ 
ances. 

.Agency  and  piircha.ses  are  sought  in 
I’ragiH-,  Czechoslovakia  (.No.  42,8(54),  for 
eh-ctri<'al  household  applianc<-s. 

•Agency  is  sought  in  Regina,  (Canada  (-N". 
42,821  ),  for  floor  lamps. 

.Agency  is  sought  in  Stockholm,  .Swtsicn 
(.No.  42,797  ),  for  electric  trouble  lamps. 

I’lirchase  is  sought  in  -Addis  -Ahalia,  Ethi¬ 
opia  (.No.  42,793),  of  .self-c<»ntained  lightmn 
outfit. 

.Agency  is  sought  in  Casablanca.  Morocco 
(No.  42,75)2  ),  for  electrical  motors. 

.Agency  is  sought  in  Geneva.  .Switzerland 
(No.  42,795),  for  electric  refrigerators. 

I’urchase  is  sought  in  Tegucigalpa,  Hon¬ 
duras  (.No.  42,884),  of  electric  soda  foun¬ 
tain  appliances. 

-Agency  is  .sought  in  Dresden,  Germany 
(No.  42,788),  for  electric  washing  machin^ 

-Agency  is  sought  in  Casablanca.  Morojw 
(No.  42,792),  for  insulated  wires  imd  caDies. 

I’urehase  is  sought  in  Medellin.  Colomhia 
(No.  42,794),  of  X-ray  ajiparatus. 
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